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ABSTRACT Migration is an inherent part of human history. It has been linked to socioeconomic, 
political, demographic, and environmental factors, and increasingly to past climate variability, 
climate change, and natural hazards, including extreme weather events. This paper discusses 
migration as both a cascading effect of climate change impacts and an adaptive response to 
climate-related risks. It distills key patterns in regional and global studies of past climate-
migration links; provides a topical overview of existing studies dealing with climate-induced 
migration during historical times in Europe, North America, and Asia; and summarizes key 
perspectives of climate and migration research on the historical past.
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1. Introduction

Migration is here defined as “the movement of people from one place to another, to 
settle in a new location” (European Parliament 2024). Migration may be classified 
in several ways. Studies often distinguish between internal, international, and 
forced migration (Weinstein, Pillai 2015; Bhende, Kanitkar 2024). Studies also 
classify migration based on direction of movement, spatial dimensions, reasons 
for migration, and duration (Massey et al. 1993). Population movements may be 
caused by demographic, economic, environmental or climate-related factors 
(European Parliament 2024). Kwilinski et al. (2022) consider net migration in 
relation to economic, social, political and ecological determinants. The Internal 
Displacement Monitoring Centre (2025) assesses internal population displace-
ments as a consequence of conflicts, violence, or disasters (both geophysical and 
weather-related).

Environmental conditions and climate have long been considered among the 
factors influencing past and present human migration. As early as 1990, the 
Intergovernmental Panel on Climate Change (IPCC) identified human migration as 
an important impact of climate change. Accelerating anthropogenic global warming 
and its impacts have also popularised the concepts of “environmental refugees” 
(Brown 2008), “climate refugees”, and “climate migration” – i.e., movements as 
a potential adaptation strategy to adverse climatic conditions (e.g., Fang, Liu 1992; 
Reuveny 2007; Piguet, Pécoud, de Guchteneire 2011; Li et al. 2017; McLeman 2018; 
Abel et al. 2019; Cattaneo et al. 2019; Richter 2019; Kaczan, Orgill-Meyer 2020; 
Grau-Satorras et al. 2021; Burzyński et al. 2022; Liang et al. 2023; Almulhim et al. 
2024; Hauer, Jacobs, Kulp 2024; Ivanova et al. 2024). Nevertheless, effects of climate 
variability on internal and international migration are complex and country-spe-
cific. For example, Gray and Wise (2016) examined climate-migration links in five 
African countries during 2004−2009. Temperature anomalies tended to increase 
migration in Uganda and decrease migration in Kenya and Burkina Faso, but no 
such relationship was found for Nigeria or Senegal, and precipitation had only 
weak and inconsistent relationships with migration in any of the five countries.

Despite recent popular and academic interest in current global warming 
and migration, the history of climate-migration links during past centuries has 
received comparatively little scholarly attention (Ljungqvist, Seim, Huhtamaa 
2021). Histories of migration written during the late 20th century rarely consid-
ered climate. This avoidance was partly a reaction to the climate determinism 
of the 19th and early 20th centuries (Piguet 2013). Climate history and historical 
climatology have focused primarily on high-resolution climate reconstructions, 
as well as biophysical and economic impacts of climate variability and extreme 
weather (Brázdil et al. 2005, 2010; Pfister, White, Mauelshagen 2018), but less 
often on migration.
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Nevertheless, migration has always been a feature of human history and has 
often associated with weather-related hazards, climate variability, and climate 
change. Historically, people migrated primarily in search for better living condi-
tions, including leaving from regions experiencing deteriorating climatic condi-
tions or agricultural crisis (Collet, Schuh 2018). Ancient and early modern states 
planned territorial expansion and colonies so that populations could exploit 
new resources in different climates (Yunusbayev et al. 2015; White 2017; Vidal-
Cordasco, Nuevo-López 2021). Various studies have concluded that harsh weather 
conditions, failed harvests (Hoerder 2022) and even volcanic eruptions (Büntgen, 
Eggertsson, Oppenheimer 2024) triggered migrations during past centuries. Hsu 
(1998) attributed the largest demographic movements in history to crop failures 
and starvation. Büntgen et al. (2011) developed tree ring-based summer precipita-
tion and temperature reconstructions for Europe for the past 2,500 years; they 
associated increased climate variability c. 250−600 CE with the demise of the 
Western Roman Empire and the turmoil of the Migration Period. Drake (2017) 
distinguished four shifts in the North Atlantic Oscillation that led to increased 
droughts on the periphery of the Roman Empire and contributed to migration, 
including population movements during the 6th century CE.

Mauelshagen (2018) provided a global review of studies on past climate and mi-
gration, from migrations of H. sapiens 130,000 years ago through the early modern 
Little Ice Age (LIA) to recent times. This review discussed concepts of “primitive 
migration” and “environmental” or “climate migration” in greater detail. Overall, 
studies on the influence of weather-related hazards, climate variability, and climate 
change on historical migration have focused particularly on three regions: Europe 
(e.g., Engler et al. 2013; Jennings, Gray 2015; Glaser, Himmelsbach, Bösmeier 2017; 
Collet 2019; Jakus 2019; Ingimarsson 2024), North America (e.g., McLeman, Smit 
2006; White 2014, 2017; Rohland 2015; Bird et al. 2017; Murray-Tortarolo, Salgado 
2021; Zhu et al. 2024), and Asia (e.g., Fang, Liu 1992; Ye, Fang, Khan 2012; Xiao, 
Fang, Ye 2013; Pei, Zhang 2014; Pei, Zhang, Lee 2016; Pei, Lee, Zhang 2018; Damette, 
Goutte, Pei 2020; Pei et al. 2024). Developing this body of research, the aim of our 
paper is to present an overview of the relationship between climate and migration 
primarily during the past millennium, with particular attention to Europe, North 
America, and Asia, emphasizing recent trends, progress, and key perspectives of 
climate and migration research on the historical past.

2. Climatic effects on migration

As with recent studies of climate-conflict links (White et al. 2025), the comparison 
between present and past climate-migration links may inform both contemporary 
and historical research. During the late 20th century, rising concern over global 
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warming spurred a growing number of climate impact studies projecting hundreds 
of millions of future climate migrants. Around 2008, the research focus shifted 
to quantitative and qualitative analysis of contemporary climate-migration links 
by economists, sociologists, demographers, and anthropologists (Perch-Nielsen, 
Bättig, Imboden 2008; Piguet, Kaenzig, Guélat 2018; Maretti, Tontodimamma, 
Biermann 2019; İçduygu, Gören 2023).

This new body of studies has refuted projections of inevitable, massive increases 
in long-distance climate-driven migration. It has instead found complex and vari-
able but significant influences of climate on the timing, geography, composition, 
and conditions of population movements. Some key findings, discussed particu-
larly in Piguet, Pécoud and de Guchteneire (2011) and in Kaczan and Orgill-Meyer 
(2020) may be briefly formulated as follows:

	 (i)	weather-related hazards, climate variability, and climate change do not au-
tomatically lead to displacements, due to the complexity of the relationship 
between environmental change and migration;

	 (ii)	migration flows reflect, among other factors, the severity of the climatic 
events and the ability of individuals and households to migrate;

	(iii)	climate-induced migration is not necessarily more prevalent among poorer 
households;

	(iv)	climate-induced migration may be more prevalent for long-distance domestic 
moves than local or international moves;

	 (v)	long-term and medium-term climate changes or slow-onset disasters (e.g., 
desertification, increase in sea level) are more likely to induce increases in 
long-distance migration than are short-term extremes or rapid-onset disas-
ters (e.g., floods);

	(vi)	the severity of climate shocks impacts migration in a nonlinear fashion, with 
impacts influenced by the relative capability or vulnerability of affected com-
munities;

	(vii)	climate change is experienced very differently around the world and across 
countries, since vulnerabilities are ultimately a product of the socio-economic 
forces that shape all societies.

Figure 1 provides a simplified schema of climate-migration links. It illustrates how 
effects of weather-related hazards, climate variability, and climate change affect the 
living conditions of populations, and consequently their mobility and migration. 
Climate may influence populations through long-term climatic processes on scales 
of years or decades (warming, cooling, desertification, sea level rise); medium-term 
phenomena (droughts); or short-term extremes such as tropical cyclones, torrential 
rains, floods or heatwaves. People may be affected immediately (fatality, injuries, 
property damage, etc.) or with some delay (lack of water, harvest failure, high 
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prices, etc.). Mobility may begin with short-distance displacement, particularly 
from sudden-onset disasters. Possibilities for further migration – rural-to-urban, 
inter-regional, or international – will depend on available funds and transporta-
tion, physical and legal infrastructures, and networks of information and support. 
The plurality of migration experiences – short- and long-distance, temporary and 
permanent, involuntary and voluntary – is reflected in the term “climate mobility”. 
This denotes the full range of human responses without suggestions of perma-
nent long-distance migration or security and conflict issues often associated with 
“climate refugees” or “climate migrants”. While past climatic change was mainly 
influenced by natural forcings (orbital, solar, volcanic, etc.), anthropogenic forcing 
has dominated changes in the climate system in recent decades (IPCC 2021).

3. Climate and migration in historical times

The influence of past weather-related hazards, climate variability, and climate 
change on human societies typically began with impacts on agriculture, including 
loss of crops and animals. In addition to displacement from hazards such as floods, 
migration could be a short-term response to food shortages or a planned response 
to deteriorating food availability or food entitlement. Moreover, migration could 
result from cascading effects of food shortages, including epidemic diseases, 
economic and political turmoil and violent conflict, which sent populations in 
search of food and safety. The following sections discuss these and other patterns 
in historical climate-migration links over the past millennium in the three con-
tinents that have received the most research: Europe, North America, and Asia.

Fig. 1 – Simplified schema illustrating effects of weather-related hazards, climate variability, and 
climate change on migration, expressed as a chain of impacts and responses.
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3.1. Europe

Within the last millennium, several migration waves induced by weather-relat-
ed hazards, climate variability, and climate change can be detected in Europe. 
However, unlike North America (see Section 3.2.), it is relatively difficult to dis-
tinguish clearly the main migration periods in Europe in the past. Despite that, 
following main migration phases and their triggers can be revealed: periods of 
volcanic eruptions in 13th and subsequently in the late 16th, 18th and 19th centuries 
during the LIA (c. 1300−1860 CE), accompanied by a series of various-length phe-
nomena, and migration to North America since c. 1700. However, all these phases 
slightly overlapped each other, and they are not as uniform as other migration 
phases in North America or Asia (see Sections 3.2. and 3.3.).

Europe’s medieval history includes several cases of population movements 
related to climate variability or extreme weather events. For example, prolonged 
cooling after the Samalas eruption (Lombok Island, Indonesia) in 1257 CE caused 
grain crop failure in Norway and Iceland and led, in some areas, to desertion of 
the peasants from farmland and desolation of the land itself. The dismal situa-
tion in the Trøndelag region (central Norway) even resulted in the amendment of 
“Frostatingsloven”, one of Norway’s oldest legal codes, by King Hákon in 1260. He 
blamed migration for a shortage of labour and tried to limit mobility via the prohi-
bition of merchant voyages for certain subjects (Ingimarsson 2024). According to 
Rüther (2018), climate-induced harvest failures during the 12th−13th centuries in 
Germany might have been one of the (less important) factors in German eastward 
expansion.

In addition to these permanent displacements, environmental shocks often 
resulted in local and temporary mobility. Storm surge with a subsequent flood 
known as the St. Lucia’s flood on 13−14 December 1287 CE, provides an example 
of a short-term extreme event. It killed approximately 50,000–80,000 people in 
the Netherlands and northern Germany alone. Many survivors from East Frisia 
(northwest Germany) moved to higher ground far from the North Sea. Similarly, 
the Saint Elizabeth’s Day Flood on the night of 19 November 1421 CE permanently 
submerged several villages in South Holland (Netherlands), caused the death of 
about 2,000 people, and displaced survivors to nearby towns such as Dordrecht 
(Buisman 1995, Brown 2023). Kiss and Laszlovszky (in press) find that the aban-
donment of a monastery in Veröce (northern Hungary) by Pauline monks in the 
late 1430s or early 1440s coincided with a flood-prone period on the Danube.

Probably the most widespread and severe climate- and weather-related migra-
tion events occurred during the LIA. Gradual cooling, worsening weather condi-
tions, and more frequent harvest failures in England led to the “Great Famine” of 
1315−1322 CE. This crisis resulted in the abandonment of marginalised farmland 
and large-scale migration (Campbell 2016, Brown 2023). Decreasing temperatures 
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brought deteriorating weather conditions, expanding ice sheets and rising sea 
levels, which probably contributed to the abandonment of Viking settlements in 
southwest Greenland during the mid-15th century (Borreggine et al. 2023). Slowly 
advancing Alpine glaciers shrank pastures, demolished farms, and crushed entire 
villages. The glaciers’ expansion led to the forced abandonment of some mountain 
villages in the Swiss Alps and the movement of their inhabitants to the lowlands 
during the mid-17th century (Fagan 2001).

Exceptional hunger in 1453−1454 CE, triggered by severe weather conditions 
and exacerbated by political tensions and violent conflicts, initiated migration 
from the Dalmatian hinterland to towns on the eastern Adriatic coast (Jakus 2019). 
According to Gaceu et al. (2025), hot summer weather, heatwaves, and droughts in 
16th-century Transylvania – particularly during 1511–1520, 1527–1532, 1534–1544, 
and 1556–1577 – could have affected agricultural production, leading to food 
shortages, social instability, and forced migration. On the other hand, a series of 
volcanic eruptions from 1589–1600 brought exceptionally cold years across Europe 
associated with internal displacement and epidemic outbreaks, particularly in 
Spain and Turkey, as well as colonial emigration from England (White 2011, 2017). 
Similarly, exceptional cold further contributed to population displacement during 
Europe’s frequent conflicts of the 17th century, particularly the Thirty Years’ War 
in Central Europe (Brázdil et al. 2023).

The main modern historical migration streams from Europe were directed to 
North America from c. 1700 onwards. One of the earliest and most dramatic events 
occurred in response to the “Great Frost” of 1709 CE, likely the coldest winter of 
the last 500 years (Luterbacher et al. 2004). Ice covered the lagoon of Venice, and 
snow blocked the provisioning of major cities including Paris for months, leading 
to malnourishment, death from exposure, and epidemic disease (Mauelshagen 
2010). In this situation, nearly 10,000 people departed today’s southwestern 
Germany and neighbouring regions in a desperate attempt to reach America. Their 
well-publicised trek through Europe saw them camping in large tent cities outside 
London, many succumbing to disease, outstaying their welcome in England, some 
settling in Ireland, more returning home, and only a minority ever reaching the 
New World. Their fate not only illustrates the harsh social realities of environ-
mental migration. It also hints at the complex motivations of migrants during the 
LIA, including religious struggles, economic hardship, and the effects of conflicts 
such as the War of the Spanish Succession (1701−1714) and the Great Northern 
War (1700–1721). The so-called Palatine refugees of 1709 alternately gave climatic, 
religious and security justifications for their migration to secure help, charity and 
permission to pass through different states and communities (Otterness 2004, 
Schulte Beerbühl 2004, Sánchez Arreseigor 2017).

The Irish migration of 1740−1741 presents similar patterns. Engler et al. (2013) 
used a multi-indicator model to analyse the interplay of famine, high prices for 
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staple foods, and excess mortality that followed the severe winter of 1739/40 in 
Europe. During and after this disaster, many Irish people moved within Ireland 
or left the country. Engler and Werner (2015) conclude that migration flows of 
1727–1728 and 1740–1741 famines laid the foundation for subsequent migration 
patterns during the “Great Irish Famine” of 1845–1852 (cf. Póirtéir 2023). Similarly, 
a wave of emigration due to famine and high prices was reported in the Swiss 
canton of Appenzell Ausserrhoden in 1740 and again in 1771. In both cases, famines 
with subsequent migration led to a slowdown in population growth (Vieli 2020).

The Central European “hunger years” of 1770−1772 witnessed a third major 
wave of 18th-century emigration (Collet 2019). Three consecutive years of adverse 
winter and summer weather patterns, followed by harvest failures, tipped already 
vulnerable societies into widespread poverty and economic depression, result-
ing in increased epidemic activity and excess mortality (Pfister, Brázdil 2006). 
Migration became a preferred response where other adaptive strategies, such 
as market intervention, welfare reform, or increased political participation, had 
failed. In localities where absent sovereigns or impoverished administrations 
were unwilling or unable to help, people moved to secure aid. Most migration 
was rural-to-urban and took place at a local or regional level, leaving many towns 
crowded by refugees. In 1771, for example, Regensburg hosted some 6,000 refu-
gees in addition to its 20,000 inhabitants. The extent and duration of the crisis 
later encouraged permanent, long-distance migration. Depending on available 
travel routes, religious affiliation or political expediency, people either headed for 
America (along the Rhine), to Hungary (along the Danube), or towards the newly 
reclaimed marshlands of Prussia. The emigration along the ‘dry’ Eastern route 
was so numerous that it became known as the “second Swabian trek”. Several tens 
of thousands of Germans settled in Hungary leaving a legacy that endures to the 
present (Diemer 2009).

While the famine triggered an increase in mobility, some emigrants also used 
the weather strategically to legitimise long-held plans to leave. Since the Holy 
Roman Empire’s so-called cameralist states of the 18th century aimed to retain or 
increase their populations of taxpayers, emigrants appealed to adverse climate or 
famines to put pressure on overstretched administrations to let them depart. They 
capitalised on governmental recruitment schemes or patterns of chain migra-
tion established long before the disasters. The experience of emigration in this 
period initiated policy shifts and gave birth to “overpopulation” as a novel political 
concept (Collet 2019).

Glaser, Himmelsbach, and Bösmeier (2017) analysed the continuing influence 
of climate on migration from southwestern Germany to North America during 
the 19th century. Comparing climatic, price, and population data, the authors of 
the study proposed a chain of effects starting from adverse weather patterns and 
decreases in crop yields followed by rising cereal prices and finally emigration. 
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Linear models confirm significant and enduring associations at each link in this 
chain, with cereal prices explaining 38% of interannual variability in emigration. 
The most prominent waves of emigration took place in 1816−1817 and 1850–1855.

The first of these waves (i.e. 1816−1817) followed the Tambora eruption on 
Sumbawa, Indonesia in April 1815 CE. The following year (1816) has been called 
a “year without a summer” (Luterbacher, Pfister 2015). Many papers have analysed 
post-eruption climatic conditions and harvest failures with dramatic increases 
in grain prices (e.g., Oppenheimer 2003; Trigo et al. 2009; Auchmann et al. 2012; 
Brugnara et al. 2015; Brázdil et al. 2016; Brönnimann, Krämer 2016) and even fam-
ine in countries such as Germany (Bayer 1966) and Switzerland (Krämer 2015). 
Post (1977) described this time as “the last great subsistence crisis in the Western 
world”. In addition to volcanic forcing, an ensemble of demographic, social, and 
economic factors played an important role in a wave of migration during 1816–1817. 
These include population growth at the end of the 18th century and a risk of food 
shortages as well as the end of Napoleonic wars (1803–1815) and a flooding of the 
labour market by demobilised soldiers (Oppenheimer 2003). New possibilities 
for intra-European and particularly transatlantic travel attracted long-distance 
migration as did burgeoning economic opportunities in the “New World” (Cohn 
2009, Mauelshagen 2018).

Jennings and Gray (2015) analysed internal and international human migrations 
in connection with climate variability in the Netherlands during the 1865−1937 CE 
period using event history models. As their results show, low temperatures in the 
three years preceding the population movement had a significant effect, especially 
on short moves in the 1901–1937 period. On the other hand, extreme rainfall mainly 
affected international migration. The combination of high temperatures and low 
rainfall increased more likely long-distance moves in the 1865–1900 period but 
decreased long-distance moves in 1901–1937. In both cases, negative climate condi-
tions influenced only certain social groups, particularly individuals over age 25, 
citizens, and the non-Western Dutch population. Low precipitation resulted in 
episodes of droughts and subsequent lower harvests were among the many fac-
tors leading to the depopulation of rural areas in southern Italy since the late 19th 
century. Moreover, the depopulation was exacerbated further by the decline of 
traditional agriculture during the 1950s and 1960s (Piccarreta, Capolongo, Boenzi 
2004; Buliga 2016).

Historical climate-migration links in the Czech Lands remain poorly under-
stood, especially for the period before 1800 CE. A principal difficulty is the lack 
of reliable data on the number of migrants. As in the rest of Central and Western 
Europe, there is evidence of population movements during the 1816−1817 wave 
of migration (Brázdil et al. 2016), but the exact numbers of migrants heading to 
the Balkan peninsula and Western Europe are not known. Reliable data gener-
ally appeared only after 1851, when bigger waves of migration to Vienna and the 
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United States began, and emigration was on the rise (Nešpor 2005). The influence 
of climate variability stands out only in the wave of emigration from southern 
and southwestern Bohemia during 1853–1857. Climatic factors included droughts 
in 1852 and 1856 (Brázdil et al. 2012, 2015) and crop failures in 1854 or 1856; 
moreover, the 30-year period between 1829 and 1858 was detected as the coldest 
period in the Czech Lands since 1501 CE (Brázdil et al. 2022). However, climate 
was only one of the factors influencing migration at that time.

3.2. North America

Scholars have examined past climate-migration links in North America from di-
verse disciplines, as discussed in previous reviews (McLeman 2014; White 2018). 
The history of climate and migration in North America may be roughly divided 
into three periods: the era before European colonisation; the period of colonisa-
tion, plantation slavery, and settlement expansion from the 16th to 19th centuries; 
and the modern period since the 20th century. In each of these periods, weather-
related hazards, climate variability, and climate change influenced migration 
through sudden disasters and displacement, slow-onset disasters and planned 
migration, and indirect effects such as economic disruption and conflict. In the 
modern period, climates perceived as favourable increasingly attracted migration 
from climates perceived as less favourable.

Written records of North America are scarce before the colonial period. 
Nevertheless, a combination of archaeological evidence, high-resolution pale-
oclimatology, and cultural memory among Indigenous nations demonstrates con-
nections between climatic variability or change and migrations during previous 
centuries (see reviews in Foster 2012 and Wickman 2018). For example, tree-ring 
evidence indicates exceptional drought conditions in the US Southwest during the 
abandonment of Ancestral Puebloan settlements in the mid-13th century CE. Some 
archaeological evidence indicates conflict and displacement at sites such as Chaco 
Canyon, and this episode has even been interpreted as a violent collapse (Diamond 
2005). However, oral histories carry a narrative of adaptive migration to later 
Puebloan settlements (Zappia 2014); moreover, archaeological studies have also 
found that “people with access to the most water in this arid landscape were also 
the most likely to migrate when confronted with dry conditions” since they had 
more resources to relocate (Ingram, Schollmeyer 2021).

Periods of cold, drought, and flooding during the LIA have also been linked to 
migration, particularly in eastern North America. Relatively favourable conditions 
during the so-called Medieval Climate Anomaly (c. 950−1300 CE) may have sup-
ported the spread of agriculture and the rise of larger, more complex communities 
such as Cahokia as well as chiefdoms of the early Mississippian period. Numerous 
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studies have associated the break-up of, and outmigration from, these communi-
ties with weather-related hazards, climate variability, and climate change (Benson, 
Pauketat, Cook 2009; Meeks, Anderson 2013; Bird et al. 2017; White et al. 2019). 
Circumstantial evidence also suggests that some communities, such as Iroquois 
villages on the St. Lawrence, retreated from LIA cooling, either as an adaptive 
strategy or as the result of conflicts over resources (Micon, Birch 2024).

As described in the previous section, cold periods of the LIA accelerated 
European emigration to North America, where settlers expected to find seasons 
similar to those of Mediterranean Europe. This confusion about North American 
climate – as well as exceptional cold, droughts, and storms that ruined many 
early settlements – significantly delayed European colonisation of today’s US and 
Canada during the 16th and early 17th centuries, and subsequently discouraged 
migration to the colder climates of New England and Quebec (Kupperman 1982, 
Zilberstein 2016, White 2017). Climatic conditions of the LIA exacerbated conflicts 
between colonists and Indigenous communities, slowing colonial expansion while 
accelerating destruction and displacement of Indigenous populations (Grandjean 
2011; Hodge 2012; White 2014; Wickman 2015). Meanwhile, colonists used theo-
ries about climate, health, and race to justify the import of millions of enslaved 
Africans – the largest transatlantic migration of the period. Droughts and cold 
shocks appear to have influenced the geography and timing of the slave trade 
(Behrendt 2009; Fenske, Kala 2015; Mauelshagen 2018).

Disaster-induced displacement was a recurrent factor in the westward expan-
sion of American populations. For example, exceptionally cold weather in the 
1810s was associated with mass migration from the Northeast to the Midwest 
(Wood 2014). As Rohland (2018) has explored in a history of hurricanes in French 
and Spanish Louisiana, limited understanding of climate and weather, political 
expediencies, and the institution of slavery in the South all limited effective ad-
aptation to hazards. Confusion about North American climates, including hopes 
that cultivation would ameliorate extreme temperatures and drought, continued 
draw migrants westward into unfamiliar environments. As late as the turn of the 
20th century, boosters continued to attract farmers to the Great Plains with the 
myth that “rain follows the plow” (Culver 2012).

Urbanisation, industrialisation, and greater prosperity in the 20th century 
reshaped exposure and vulnerabilities to weather-related hazards and conse-
quently the influence of climate on migration, particularly in the United States. 
Communication infrastructure such as telegraph and telephone lines were exposed 
to storms and ice, while snow disrupted driving in increasingly automobile-de-
pendent cities (Meyer 2014). Meanwhile, the spread of air conditioning into public 
spaces, homes, and cars reduced the inconvenience and danger of heat, especially 
in the southern and southwestern US (Arsenault 1984, Ackermann 2002). Warmer 
climates helped attract residents from the Midwest and Northeast to growing 
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towns, cities, and especially suburbs in the newly branded “Sunbelt”. Expansion 
of irrigation and agribusiness, particularly in California, also attracted perma-
nent migrants and seasonal labour, particularly from Mexico. New residential 
developments emphasized the amenities of warmer climates while often ignoring 
or downplaying disaster risks, including drought and fire in the Southwest and 
hurricanes in the South (Steinberg 2006; Culver 2012).

Thus, despite technological improvements and economic growth, the attrac-
tion of hazard-prone regions and persistent racial and economic inequalities 
in the United States ensured that disaster-induced displacement remained an 
issue into the 21st century (Boustan, Kahn, Rhode 2012; Lübken 2019). The 1930s 
“Dust Bowl” migration from the southern plains to California remains the iconic 
example in American cultural memory. However, subsequent studies have found 
that this was often a case of planned migration rather than sudden displacement; 
that migrants responded to effects on rural wages and employment; that the mi-
gration combined multiple short- and long-distance movements; and that most 
long-distance migrants relied on existing networks of kinship and information to 
resettle (Gutmann et al. 2005, McLeman 2006, Hornbeck 2012). More typical were 
the many Americans displaced by river flooding and tropical storms throughout 
the past century, most notably following the Hurricane Katrina in 2005. In the 
case of Katrina, as in other past examples, households without means to escape 
from the disaster itself were more likely to make permanent long-distance moves 
in its aftermath (Colten 2012).

A growing body of research has also linked the geography and timing of mi-
gration from Mexico and the Caribbean to the US with hazards related to recent 
climate change. While sudden-onset disasters may have reduced long-distance 
movements in the short term, it appears disaster risk has increased migration to 
the US in the long term, particularly where previous migrants from a region have 
already established networks of information and support (e.g., Hunter, Murray, 
Riosmena 2013; Mahajan, Yang 2020; Murray-Tortarolo, Salgado 2021; Zhu et al. 
2024).

3.3. Asia

Research on historical climate-migration links in Asia may be reviewed according 
to the identity of the migrants in question, the geographical and chronological 
scale of the studies, and the analytical methods they employ. The majority of these 
studies have focused on historical China, which will be the primary focus of this 
section, supplemented by findings from other regions in Asia. “Migration” in these 
studies is broadly defined to include most human movement, regardless of point of 
departure, destination, or migrant identity (Ge, Wu, Cao 1997), which is consistent 
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with the definition by European Parliament (2024). Therefore, the use of the term 
here may differ from that found in contemporary climate and migration research.

Regarding the identity of migrants, most Chinese historical studies have focused 
on either pastoral nomads or farmers. Nomadic peoples mainly originated in the 
steppes of Central Asia or Mongolia (Sodnompilova, Nanzatov 2019). Migration of 
nomads is here defined to mean that they not only moved annually or seasonally 
but also changed their location as an adaptive approach to climate change, because 
their livelihoods required them to follow the “water and grass” (Di Cosmo 1994). 
For nomads, climate-related disaster usually involved cooling or drought (Parker 
2013), both of which could push nomads to shift their summer and winter pastures 
to new areas. Even short-term climate extremes could drive nomads to shift their 
pastures into new areas in the past (Bai, Kung 2011; Di Cosmo et al. 2018). Current 
studies show stronger historical associations between decreased precipitation and 
nomadic migration than between cooler temperatures and nomadic migration (Pei, 
Zhang 2014; Zhang et al. 2015; Damette, Goutte, Pei 2020), because drought can 
reduce bioproductivity with serious effects on grazing stock in the semiarid zones 
of Asia (Huq et al. 2004, Dong et al. 2021). Under the ecological stress generated 
by climate change, nomads usually had a southward direction in their migrations 
(Zou et al. 2017, Pei et al. 2020) or preferred to migrate into agricultural regions 
(Shaheen 2011, Rogers 2012), where they could generally find enough warmth and 
water. The migration of nomads toward southern or agricultural zones unavoid-
ably threatened the security of agricultural states in eastern and southern China 
(Ludden 1994, Zhang et al. 2007, Pei et al. 2024).

The linkage between climate change and farmer migrations seems more com-
plicated, because farmers were traditionally reluctant to leave their ancestral 
homes (Lee 1978). However, many studies indicate that migrations of farmers 
were usually associated with cascading effects of disasters, such as epidemics 
(Tian et al. 2017), famines (Hang et al. 2025), and wars (Chen, Kung 2022), which 
were triggered by climate change in imperial China (Xiao, Fang, Ye 2013; Xiao 
et al. 2015; Fang et al. 2018). Historical studies of other regions in Asia also reveal 
a similar pattern of farmers’ migrations driven by cascading effects of climate-
related disasters (Damodaran et al. 2018, Shen 2019). For example, during the 
1770s climate anomaly in Bengal, entire villages disappeared and were relocated. 
Just like their counterparts in Europe at the time, numerous peasants moved stra-
tegically. They responded not just to repeated monsoon failures but also to evade 
the governmental takeover of the East India Company and diminishing welfare 
entitlements (Chowdhury-Zilly 1982, Damodaran 2007). From 1780 to 1812 CE, 
following several famines in India, many farmers repeated this pattern of climate 
mobility and fled their homes in search of food and rights, triggering intense 
scrutiny of the colonial administration (Danvers 1877); and in the 1860s, due to 
the infertile farmland and low productivity in South Korea, farmers were forced 
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to migrate for potential opportunities of agricultural development (Damodaran 
et al. 2018). Although there are some studies interpreting farmer migration as 
a direct effect of climate change (Fang, Ye, Zeng 2006; Ye, Fang, Khan 2012), such 
as that described for pastoral nomadic migrations, the climate-migration linkage 
for farmers usually presents a less direct pattern (Pei, Lee, Zhang 2018; Zhang 
et al. 2019; Zhang et al. 2022).

The mass migration of farmers mainly from the Yellow River valley into 
northeastern China from the late 18th to early 20th centuries was similar in timing 
and scale to the emigration from Central and Western Europe to North America 
during the same period, and it reveals similar patterns of sensitivity to climate 
variability (Ye, Fang, Khan 2012). Studies elsewhere in Asia associate migrations 
with individual disasters. For example, severe cold accompanied by shortage and 
famines during the late LIA led to several migrations in around Cappadocia (south-
ern central Anatolia, Turkey). During harsh winters, especially in 1845−1874 CE, 
some mountain roads had to be closed, causing increased cereal prices and sub-
sequent famine (Erler 2012). In several cases, affected communities were forced 
to migrate to areas that did not suffer from such severe shortages of grain (Tekin 
2015). Population displacement in central Anatolia was also triggered by droughts 
and food shortages, for instance, in the summer of 1887, when migrants were sent 
back to their homes (Bayer Altın, Kaya 2020). Amrith (2013) explored the move-
ment of labour between South and Southeast Asia during and after the region’s 
19th-century natural disasters, demonstrating influences of colonial markets as 
well as racial and climatic theories on patterns of migration.

In terms of their scale and analytical methods, most studies have employed 
case-based qualitative or mixed analysis or else macro-scale quantitative analy-
sis. Case-based analyses have usually been conducted for limited periods and 
areas – for example, nomadic and agricultural migration due to famine in the 
Ming Dynasty (1368−1644 CE) during the LIA (Zheng et al. 2014) or migration in 
the northeastern Tibetan Plateau (1368–1911 CE) driven by climate pressure and 
local policies (Jia et al. 2016). Besides weighing the “push” effect of climate change, 
case-based analyses have focused on migration as adaptation to climate change. 
Examples include the migration in the eastern Central Asia from 1600 to 1800 
CE due to the wars between nomads and farmers (Fang, Liu 1992) or a peak in 
migration from China’s Shaanxi and Gansu provinces to North Xinjiang following 
droughts and floods during 1760–1820 CE (Li et al. 2017).

By contrast, macro-scale investigations cover long periods and/or large areas 
(Bai, Kung 2011; Pei, Zhang 2014; Pei, Zhang, Lee 2016; Damette, Goutte, Pei 2020; 
Pei et al. 2020). They aim to test whether climate variability or change, especially 
cooling and drought, influenced migration trends, even though these trends may 
not be applicable to every migration event of the period. Especially abundant 
and consistent records for Ming and Qing (1644−1912 CE) China underpin these 
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quantitative analyses of past climate-migration links, helping to explain the popu-
larity of this approach in Chinese historical research.

The scale of inquiry largely determines the most appropriate mode of explana-
tion, but different historical investigations may yield to different approaches. At 
a macro scale with an abundance of data and records, rigorous statistical meth-
ods have been usually adopted; while narrative approaches are mainly applied 
to micro-scale studies and historical case studies (White, Pei 2020; White et al. 
2023). However, this does not mean that qualitative case studies and macro-scale 
quantitative studies contradict one another, nor that they cannot be applied at 
the same time. Narrative and quantitative methods may be mutually reinforcing, 
as revealed in a study on climate-migration links in China by Pei et al. (2019). 
Therefore, the findings from case-based analysis and macro-scale investigation 
should build upon each other.

4. The latest progress in the study of climate and migration

The latest progress in the study of climate-migration links was discussed at the 
workshop “Climate and Migration: Historical and Present Perspectives”, organised 
by the CRIAS (Climate Reconstruction and Impacts from the Archives of Societies) 
working group of the PAGES (Past Global Changes) programme on 3−4 June 2024 
in Brno, Czechia (Dolák et al. 2024). Some studies presented at the workshop 
became a part of this special issue of Geografie, as described below.

Concerning Europe, Damm (2025) analysed the colonisation of Iceland by 
Norwegian settlers during the late ninth century. The colonisation was accompa-
nied by several disasters, including soil erosion resulting from deforestation, fam-
ines following from overgrazing and depletion of fisheries, as well as conflicts over 
the utilisation of agricultural land and natural resources. Using palaeoecological 
proxies, including pollen, tephra, and stable isotopes, as well as written accounts 
from the North such as sagas, annals, and law codes, the paper investigates how 
medieval Icelanders adapted to environmental and socio-economic challenges. 
The paper also tried to answer questions about changes in the Icelandic landscape 
and ecosystems caused by Norse settlers and the impacts of social and political 
structures on environmental management.

The study of historical climate-migration links requires high-resolution cli-
mate information obtained and analysed through time-consuming methods of 
historical climatology. To facilitate this process, Kahle and Glaser (2025) explore 
new methods to extract and classify information about weather extremes, such 
as thunderstorms and heavy rainfall, drawn from the large tambora.org database 
(Tambora 2012). Their study tests different methodological approaches ranging 
from manual hermeneutics and keyword searches to machine learning, including 
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Bayesian methods, as well as advanced artificial intelligence techniques such as 
Large Language Models.

Four papers in this special issue are devoted to migration in Asia. Bu et al. (2025) 
analysed migration across the Great Wall in China during the LIA c. 1500−1850 CE, 
considering data on precipitation, temperature, population size, and migration 
events. They found that more migration events occurred during cool periods, while 
during dry periods more migrants came across the wall from farther north. The 
study shows the general ineffectiveness of the Great Wall as a tool for blocking 
migration.

Fei and Pei (2025) investigated the mass migration from mainland China to 
Taiwan that followed a drought in 1628 CE. Though moderate, the drought in Fujian 
province (southeastern China) was followed by a great famine. To reduce piracy, 
the late Ming Dynasty (1368−1644 CE) prohibited maritime fisheries and trade, 
which left populations in southeastern China especially vulnerable to crop failure 
and famine, with no relief available from local authorities. A leading warlord of 
the Taiwan Strait, Zheng Zhilong, took advantage of the drought and famine to 
carry thousands of refugees from Fujian to Taiwan, where a quasi-military set-
tlement had already been founded in 1624.

Zhang et al. (2025) investigated the extreme droughts of 1743, 1877, and 1920 
CE in northern China, comparing multiple sources of documentary evidence with 
characteristics of climate-induced migration at different stages of Chinese socio-
cultural transformation between the mid-18th and early 20th centuries. They find 
that precipitation deficits and flight from hunger triggered climate-related migra-
tions, following the following pathway: precipitation deficit – harvest failure – 
famine – migration. Changes in administration and transportation influenced 
both the possibility and necessity of moving, and these factors are thus reflected 
in the size and distance of migrations.

Ichino, Kurosu, and Masuda (2025) employ data from eastern Fukushima 
(northeastern Japan) to examine relationships among solar radiation recon-
structed from standardised weather descriptions in historical diaries, agricul-
tural productivity, economic conditions, and demographic movements, including 
migration and mortality during famines in the period 1729−1870 CE. Significant 
reduction in solar radiation was associated with severe famines of the 1780s 
and 1830s, which also witnessed increases in migration. For the Tenpo famine 
(1833–1838 CE) in particular, they find significant correlations between solar ra-
diation and rice prices, on the one hand, and between rice prices and migration, 
on the other.
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5. Research prospects

Both this review and the perspectives offered in the research articles of this special 
issue highlight several important conclusions and promising avenues for future 
research on climate-migration links:

(i) Human migration represents a complicated process, influenced both in 
the past and in the present by socio-economic, political, and cultural as well as 
environmental factors. The focus of research is no longer whether migration re-
sponds to weather-related hazards, climate variability, and climate change – but 
which migrants, when, where, and how. Recent global warming has elevated the 
frequency and severity of some weather-related disasters and drawn public and 
scholarly attention to contemporary climate-migration links. The resulting growth 
in research on this topic has yielded valuable insights, particularly on short- and 
medium-term effects of climate change and disasters since the late 20th century. 
Historical scholarship should build on this contemporary research and aim to 
provide insights into long-term patterns and consequences of climate-migration 
links, which are hard to discern in the brief contemporary record.

(ii) New databases utilising natural proxies and historical written evidence 
provide high-resolution information on past climate and weather that can be com-
bined with historical economic and social data (e.g., Wang et al. 2018, Burgdorf 
et al. 2023, Valler et al. 2024). These databases hold promising potential for ap-
plication in historical migration studies. Cooperation between climatologists, 
historians, and social scientists may lead to deeper understanding of relationships 
between human mobility and weather-related hazards, climate variability, and 
climate change.

(iii) Although the study of contemporary climate-migration links has focused 
on the Global South (Piguet, Kaenzig, Guélat 2018), historical climate migration 
research has focused on Europe, North America, and (East) Asia, leaving gaps, 
particularly for Africa and Latin America. Historical research would benefit from 
more varied geographical and disciplinary perspectives, including more attention 
to women’s history. Regional studies could also benefit from balance and com-
munication between macro-scale quantitative research and in-depth case studies 
and narratives.

(iv) As with contemporary research on climate-migration links, historical 
research may aim for greater policy relevance to help address challenges related 
to global warming. The study of past migration flows, integration policies, and 
institutional responses enables a deeper understanding of long-term trends and 
their societal impacts. Reflecting on historical experiences contributes to the 
identification of both effective and ineffective approaches, thereby supporting 
the development of evidence-based policymaking. A historical perspective thus 
allows recent policymakers to avoid repeating past failures and provides not only 
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a warning but also inspiration for innovative approaches to managing migration 
in a globalised world.

(v) The policy significance of historical research extends beyond analogies 
between past and present climate, disasters, and migrations. As with other areas 
of climate history, scholarship in this field may also contribute to histories of 
scientific knowledge; histories of policies, politics, and institutions; conceptual 
history; and above all the construction of social and cultural memory to help build 
local resilience (Adamson, Hannaford, Rohland 2018).
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