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J O H A N N E S  P R E I S E R - K A P E L L E R

A collapse of the Eastern Mediterranean?
New results and theories on the interplay between climate and societies in Byzantium and the Near 

East, ca. 1000–1200 AD*
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Abstract: This paper discusses a recently proposed scenario of a climate-induced “Collapse of the Eastern Mediterranean” in 
the 11th century AD. It demonstrates that such a scenario cannot be maintained when confronted with proxy data from various 
regions. On the other hand, data on the interplay between environment and economy in the Komnenian period (1081–1185) and 
evidence for a change of climatic conditions in the period of the Angeloi (1185–1204) is presented, arguing that climatic para-
meters should be taken into consideration when comparing socio-economic dynamics in the Eastern Mediterranean with those in 
Western Europe. The necessity of further research on the regional as well as over-regional level for many aspects of the interac-
tion between human society and environment in the medieval Eastern Mediterranean is highlighted.
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renewed intensity with the discussion about climate change and its possible anthropogenic causes in 
the last decades. This lead also to an increase of research on climate history and the contribution of 
climate to crises of past societies, popularised in books such as Jared Diamond’s “Collapse” (2005) 
for cases such as the Maya in Yucatan, the Vikings on Greenland or the Easter Island (Rapa Nui).1 For 
the history of the Mediterranean in the Roman, post-Roman and Byzantine period, recent path-break-
ing papers by Michael McCormick et alii and by John F. Haldon et alii���*���`��������$���Q���$�����
���#��������!������!��������!�����$���:�!����`����&�����!������!��*�$��!�=2 As the present contribu-
tion is not based on such a large scale cooperation of specialists in history, archaeology, palaeo- 
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their valuable suggestions.
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Historical Evidence. Journal of Interdisciplinary History 43/2 (2012) 169–220; J. F. HALDON et alii, The Climate and Environ-
#��������`	�������Y�������=�"������������!���!���X����� �̀���$�Y�!������� =̀�Journal of Interdisciplinary History 45,2 (2014) 
{{��{ª{=���������$�����������&$������*�������������!&�����������������������#������Y���~&��`��������#�$$����`	�������:����$��
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Byzantina Australiensia 10). Brisbane 1996, 270–285. Cf. also J. LUTERBACHER et alii, A Review of 
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the Mediterranean combining various data.
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climatology and other sciences, its aims are more modest: to discuss aspects of the interaction be-
tween climate change and medieval Mediterranean history in the 11th–13th century against a combi-
�����������������!�����$����&�����!������!��*�$��!�=�"������:�����������������$������$���&�!�����������
climatic and environmental history of the pre-modern period, which are especially of interest for 
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that linear or mono-causal (“deterministic”) models of the impact of climatic conditions on political 
��$��!���#�!�$�*���:#������������&��!��������!�:�&�������!�#:��´������:��`�
��Q������*����#������
parameters and social structures. I discuss the climatic prelude to the Komnenian period with regard 
to the recent hypothesis of a climate caused “Collapse of the Eastern Mediterranean” in the 11th centu-
ry. As I argue, such a scenario of general “Collapse” cannot be maintained when confronted with data 
���#�*����&���������=�"��������³�!��������������:��`�
��Q������*����#������$��!���#`����������#-
�������:����$���$������`�:��������*�$��!��������������!���������!��#���!�!��$��������������:����$����
the Angeloi (1185–1204); here I argue that divergent developments of climatic parameters should be 
taken into consideration when comparing socio-economic dynamics in the Eastern Mediterranean 
(or other regions) with those in Western Europe in the 12th to 13th cent.3�"��#��`�!��������$���������
preliminary due to the lack of (conclusive) data and demand further research.

?\�X�%���LÁ

Recently, older concepts of climate determinism were reanimated, postulating strong linear lines of 
causation between climate and society and proposing “climate change as ultimate cause of human 
crisis in preindustrial societies”.4 Ecologists, on the other hand, have highlighted that the actual reac-
tion of any ecosystem – including human societies – on environmental change does not only depend 
������������������$����~&��!`����������$���&�
��!����
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 3 For a recent discussion of climatic aspects of the period under consideration in the present paper see J. KODER, Historical 
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J. PREISER-KAPELLER��Y�^��#��������^�&��$��8����������!��#������$���#�$�:�����#�����������X��`����$�
{{th–14th Century). 
:���:����� ������;� ���:;<<���Q=�!�$�#��=�$&<��������+��������:�����<+�:���� ¿q{=­}=q­{¨À=�German version in: Karfunkel – 
Zeitschrift für erlebbare Geschichte. Combat-Sonderheft 10 (2014) 46–55. On medieval environmental studies in general see 
R. C. HOFFMANN, An Environmental History of Medieval Europe. Cambridge 2014. A most useful overview of approaches 
to environmental history in Byzantine studies in the last decades is now provided in: I. TELELIS, Environmental History and 
�`	���������&$���=�Y��&�*�`������:�!����$����&�������;�Y&��&�=�[��&#��$�$�!���$����+���������\*���������=�^��`������$=�
�=�����������=�+�������=�Y������q­{}��|�|�|ª­=�^�=�D. STATHAKOPOULOS, Reconstructing the Climate of the Byzantine World. 
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2003, 247–261. For aspects of animal husbandry, whose impairment or promotion by climatic factors would also deserve 
further studies, see Animals and Environment in Byzantium (7th–12th c.), ed. "=�Y���������������=����������\�=�+�:�$�:�&��&=�
Athens 2011, and H. KROLL, Tiere im Byzantinischen Reich. Archäozoologische Forschungen im Überblick (Monographien 
des Römisch-Germanischen Zentralmuseum 87). Mainz 2010, esp. 149–191. For the interplay between climate, agriculture 
and animal husbandry in Ottoman Anatolia in the late 16th and 17th�!���&�`�!�=���:=��=�WHITE, The Climate of Rebellion in the 
Early Modern Ottoman Empire. Cambridge 2011. For the interplay between military logistics and environment in the period 
&�$���!����$����������������;��������!��������������������Y����������^�&��$��=�+��!��$�����������������:����$��������^������
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 4 Cf. E. WEIBERG – M. FINNÉ��?��$����?�����8�+��:���\�*����#����"�����!��������$�����%�#�������\���`�X����$�!�""���!���`����
����'������������+���:������=�American Journal of Archaeology 117/1 (2013) 1–32; D. D. ZHANG – P. BRECKE et alii, Global 
climate change, war, and population decline in recent human history. Proceedings of the National Academy of Sciences 
{­}<|¬�
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��������� ����!��������²��=�M. HSIANG – M. BURKE – E. MIGUEL��·&�����`���� ����"�³&��!�����
^��#�������X&#���^��³�!�=�Science 341 (2013) doi: 10.1126/science.1235367. For a discussion of such approaches cf. J. DE 
VRIES��?���&���������"#:�!�����^��#�������X����� =̀���������!�������::��:������?����$�������=�Journal of Interdisciplinary 
History 10 (1980) 599–630; G. PARKER��L��
���^�����=������^��#����^��������$�^�������:������������*���������^���&� =̀�
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or to adapt to such changes. Collapse is only one of the possible results of such phenomena (see also 
the notion of “resilience” discussed in the conclusion below).5 For any society, one has to take into 
account not only the complex interplay between environment and human communities, but also the 
social complexity of political, economic or cultural systems, which can process such “external” stim-
&������$���������Q�`����#�`
��Q����������!����~&��!����
&�������Q�����$�:��*��#���&���=6

Also Byzantine observers were aware that the short term and long term impact of any climatic 
extreme event depends on the political and socio-economic framework of a society and its reactions. 
This can be illustrated for the often-discussed “winter of famine” in 927/928.7 The owner of large 
��������Q�����������`��
������!�:��Q�����&!����$��������#&!����������
&�������:�����$����#��������$�
of smaller scale land holders, who were forced to sell their property in order to survive.8 Emperor 
��#�����"�����:��������¬�}�����$������*����������������������!���#�!�:�Q����������!�&���`��$���������
�������������������È?�!�$�����I���Q��������$���$���=9�Y����������~&����`�$��!&���$��´�#:���������� 
 

 5 M. SCHEFFER��^����!������������������'��&�����$���!��� =̀�+���!�����q­­¬²�R. T. T. FORMAN��¤�
���\!���� =̀��!���!�����^�����=�
Cambridge 2014, esp. 65–90; Questioning Collapse, ed. McAnany – Yoffee.

 6 B. M. S. CAMPBELL, Nature as historical protagonist. Environment and society in pre-industrial England. Economic Histo-
ry Review 63/2 (2010) 281–314, especially on climatic factors of the 14th century crisis in Western Europe; M. JUNEJA – F. 
MAUELSHAGEN��%�����������$�+�����$&���������!������=�X����������:��!�����$����$�^�#:�����*��+���:�!��*��=�The Medieval 
History Journal 10/1&2 (2007) 1–31; HALDON et alii, The Climate and Environment of Byzantine Anatolia 115–118 (on 
“social complexity and multi-causality”); Ch. ROHR��\´���#��'��&�������������#������:����&#=�'��&�������&����#��:£�#��-
telalter und am Beginn der Neuzeit. Cologne – Weimar – Vienna 2007; D. R. CURTIS, Coping with Crisis. The resilience and 
vulnerability of pre-industrial settlements. Farnham – Burlington 2014, esp. 23–61 (on the interplay of environmental and 
socio-economic factors), and more general: SCHEFFER��^����!������������������'��&�����$���!���`²�J. A. TAINTER, The Collapse 
���^�#:��´���!������=�^�#
��$���{¬««²�IDEM����!����!�#:��´��`���$��&������
���� =̀�Ecological Complexity 3 (2006) 91–103; 
Th. F. HOMER-DIXON��\�*����#������!��!�� �̀���$�[�����!�=�+���!��������´���$�{¬¬¬����:=�|��{­ª²�K. WALSH, The Archae-
����`����?�$��������������$�!�:��=�X&#���\�*����#����"�����!��������#�����'�������!����������#���+����$=�^�#
��$���
2014; J. PREISER-KAPELLER��X��
�&�����$�?�����#��'��Q��������^�#:��´�Y$�:��*���`���#���������#���!�"����$&!��������;�
X��
�&�����$�?�����#��'��Q��������^�#:��´�Y$�:��*���`���#����$=��=�+���������:��������¢=�%��#�
RGZM Tagungen 23 = 
Interdisziplinäre Forschungen zu den Häfen von der Römischen Kaiserzeit bis zum Mittelalter in Europa 2). Mainz 2015, 
1–23. For an application of these concepts on Byzantine history see also J. PREISER-KAPELLER, Complex historical dynamics 
���!�����=�����!��������`	����&#����;�������&�$���������#��������$=��=�������	`�%�������Y=��&::��=�[������q­{q��ª¬�{q|=

 7� "���������`���	���
��#�����������:������{«���$�qq�
�$=�I. THURN��"��������!`���	����`��:�������������&#�¿CFHB�¨À=��������
{¬|���qqq��{«�q­���$�qq¨��¬­�¬¨�²��������`���	����Y��`��:��������`	�������X�����`�«{{�{­¨|��������=�
`�J. WORTLEY, with 
introductions by J.-Cl. CHEYNET and B. FLUSIN and notes by J.-Cl. CHEYNET. Cambridge 2010, 215 and 218: “The Bulgar 
nation was suffering a severe famine and a plague of locusts which was ravaging and depleting both the population and the 
crops. (…) The same month an intolerable winter suddenly set in; the earth was frozen for one hundred and twenty days. A 
cruel famine followed the winter, worse than any previous famine, and so many people died from the famine that the living 
Q�������&��!��������
&�`�����$��$=��������::���$�����:�������������!������������#:�����¿��#�����"�����:����À�$�$�����*��`�
best to relieve the situation, assuaging the ravages of the winter and the famine with good works and other aid of every 
kind.“ Cf. I. G. TELELIS��#Ì�ÌÛ�������,����Ï6�ÌÏ��������-���ë����� ,Ï���=�2 vols. Athens 2004, nr 372 and 373, and O. 
KRESTEN��H¢����� und ����-ë��=���´������!����	&�$�����	������?�Ê���#���$��������������#�����"=�����:������#�È��-
tastrophenwinter“ 927/928. Österreichische Akademie der Wissenschaften. Anzeiger der philosophisch-historischen Klasse 
137, 2 (2002) 35–52.

 8� �������������!��!���������$�����
&�����������$�$�:��:���`����������#:�!�������#�������*����&�����&:���������!���`�!�=�A. SEN, 
���\!���#�!�"��~&���� =̀�'�Q��$��������´���$�{¬¬|²�PARKER, Global Crisis 73–76 , also 17–20 for the impact of climatic 
����������!��:����$��&��������
�����������=��{���������!��������������$��&������$�!��:�����&������q­th�!���=��`����=

 9 N. SVORONOS��������*������$����#:���&���?�!�$�������!��!���������������������������������=�"����$&!��������$��������!�##��-
������=��$������:����&#�������$�´����
����:���P. Gounaridis. Athens 1994, 86, 88–95; E. MCGEER���������$��������������������
Macedonian Emperors (Medieval Sources in Translation 38). Toronto 2000, 49–60, esp. 56 (for the translation): “Therefore 
���#�����:��*��&���������$�!�������Q��$��
������������!�������&�
����������#���������:����!&����`�����&��$�:��:���Q�����*��
!�#�����!��������*�����#�������$�*����������$���������*���!~&���$�#����:�����������������´:����$����#������������&�&�����#���
whereby they will receive back the purchase price, either by the original owners or their heirs and relatives (…) or by the 
village community.” On the impact of the winter of 927/928 on Byzantine agriculture cf. also M. KAPLAN��������##���������
���������`	��!��$&�["���&�¼"�����!��;�+��:����������´:����������$&�����
Byzantina Sorbonensia�{­�=�+�����{¬¬¨���¬¨��¬ª��}{ª��
421–426; J. A. HARVEY, Economic Expansion in the Byzantine Empire 900–1200. Cambridge 1989, 40–41.
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possible damping or (in this case) aggravation of supply shortfalls by economic and political deci-
sions is the establishment of the so-called phundax by Nikephoros (or Nikephoritzes), the logothetes 
tou dromou of Emperor Michael VII Dukas (1071–1078), in the important grain market of Rhaidestos 
in Thrace. This according to Michael Attaleiates contributed to a scarcity of food and an increase of 
prices in Constantinople, in turn raising resistance against the regime of the emperor.10 Both cases 
�����!����#�������$��������#�$����$�`��!��������:������#������$�!����������&
������!�;�È$��&�����
can cause a crop failure, but man, by withholding life-supporting food from his fellow man causes 
famine. (…) famine is a cultural hazard – not a physical hazard”.11

Against this background, generalisations on the impact of climatic conditions on historical tra-
V�!������� 
�!�#�� :��
��#���!²� ��� ������ ����� ��:����� #����� !����;� È��!�� ��*����#������ $��������
presents an almost independent case study. There is no clear pattern of behaviour or policy that rulers 
followed”.12 This of course makes any analysis of the interplay between environmental and political 
respectively socio-economic factors challenging, as Thomas F. Homer-Dixon illustrates: “causal pro-
cesses are exceedingly complex, involving multiple physical and social variables, feedback loops, 
interactive effects, and nonlinear responses. Analysts often must trace out long and tangled chains of 
!�&����������$�$���������`�*����
������$�:��!���������������`��
&�$������������~&���� =̀I13

Therefore, any palaeoclimatic research has to take into account both the historical and the natural 
�!������!��*�$��!�����������
��������
�����$�
`������Q����:����������!��#����������`�^���������+�����=�
X���:������
�&������ÈY�!��*��������!���`I���
#����`��Q���������&�!�������$�����ÈY�!��*������'��&��I��
the evidence for past climatic conditions accumulated in tree rings, lake sediments or dripstones 
(speleothems).14 These “proxies” allow for palaeoclimatic reconstructions of different duration and 
 

 10 Michael Attaleiates 156, 5–157, 26 (ed. Th. TSOLAKIS, ?�!�������Y����������X��������¿CFHB�¨­À=�Y������q­{{�²�?�!�����Y�-
taleiates, The History, transl. by A. KALDELLIS – D. KRALLIS=�^�#
��$����?���=�q­{q���ª|��|�;�ÈX��¿'���:�����À������
`�
established a monopoly over this most essential of trade, that of grain, as no one was able to purchase it except from the 
phoundax. (…) For from that moment on they monopolized not only the grain carts (…) but also all other goods the circulated 
in the vicinity. (…) He, then, farmed out the phoundax for sixty pounds of gold, and enjoyed the proceeds, while everyone 
else was hard-pressed by a shortage not only of grain but of every other good. For the dearth of grain causes dearth in 
everything else, as it is grain that allows the purchase or preparation of other goods, while those who work for wages demand 
higher pay to compensate for the scarcity of food. (…) As a result of the emperor’s planning or, rather, of Nikephoros’s evil 
designs, grain was in short supply and abundance turned into dearth. The people’s discontent increased.” For interpretations 
of this passage: M. ANGOLD�������`	�������\#:����{­q¨�{q­}=����$�����'�Q�Á����ý{¬¬|��{qq�{q�²�����\!���#�!�X�����`�
����`	����&#���$=�Y=�\=�����&=���*���=�������������%=^=�q­­q��|}{�|}q²�A. LAIOU – C. MORRISSON, The Byzantine Economy. 
Cambridge 2007, 135–136 (with reference to other studies on this event in fn. 144), and esp. A. E. LAIOU, God and Mammon: 
^��$�������$���+�������$�����^���������;��`	����&#��������{q���^���&� =̀�^�������Q����������$���!��� �̀��$=�'=�������#�$��=�
Athens 1991, 261–300.

 11 W. A. DANDO������L�����:�`����¢�#���=����$���{¬«­��{{�{q=
 12� �. K. RAPHAEL��^��#������$�+�����!���^��#���=�\�*����#������%����������������?�$��*�����*����
Brill’s Series in the History 

of the Environment���=����$���q­{���¨¨�¬}�
�����Q��������´!�����������`������������#:�!�������$����!���������$��&�������$�
famines in the Crusader states and neighbouring Muslim polities) and 189 (for the citation). Cf. also HOMER-DIXON, Environ-
#������!��!�� �̀���$�[�����!�²�C. Ó. GRÁDA��¢�#���=�Y�������X����� =̀�+���!��������´���$�q­­¬=

 13 HOMER-DIXON��\�*����#������!��!�� �̀���$�[�����!��¬=�
 14 Ch. PFISTER�����#����!��!����$����!�Q��	�{¨q¨�{«ª­=�%������#��$����!�Q��	�*���{¨q¨�{«ª­�&�$���������$�&�&������$���

L��!��!����*�����*Â����&���&�$����$Q����!����=�q�*���=����������&�������ý{¬«¨²�R. BRÁZDIL – Ch. PFISTER – H. WANNER – H. 
VON STORCH – J. LUTERBACHER��X������!���^��#������`����\&��:���������������������Y��=�Climatic Change 70 (2005) 363–430; 
F. MAUELSHAGEN, Klimageschichte der Neuzeit. Darmstadt 2010; R. S. BRADLEY��+����!��#������ =̀�Reconstructing Climates 
�������·&������� =̀�Y#����$�#���������#�������%�����¶q­{}����:=�{�{{�
�������������$&!��������$�q¬{��{«�
����:�������#��²�
Ch.-D. SCHÖNWIESE�����#��������=���&������� ¶q­­«����:=�q«­����²�PARKER, Global Crisis xvi–xvii: LUTERBACHER et alii, A 
��*��Q����q­­­�Á��������+����!��#���!�\*�$��!�� 
Q���� ��!��������� ����*����&�����&���� �!������!�$����; O. M. GÖKTÜRK, 
^��#�����������\�������?�$���������������&�������X���!����"������$����#��&������������#����=�
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chronological resp. spatial resolution from millions of years to years (or even below) resp. from the 
global down to the local level. Extremely important archives of nature are sediments in lakes, which 
can be dissolved in annual layers. Deposited therein are for example the pollens of plants from areas 
�*����&����������$=�+��`���������������
�������$�����`�����$����������:�!������$�������������*�����������
the vegetation of the surrounding area in order to reconstruct climatic changes and human interven-
tions (via “anthropogenic indicators”) into the landscape (see also Appendix 4).15 For Central Europe 
in the High Middle Ages, for instance, one can observe a decrease of tree pollen and an increase 
of pollen of domesticated crops that can be linked to forest clearances.16 In addition to pollen the 
composition of sediments can offer also other important information on past climatic conditions (via 
oxygen isotope analyses, for instance; see also Appendix 6).17

Archives of the society are mainly text sources, which may include direct meteorological obser-
*�������������#�������&!������´���#��Q����������³��$��*������
&���������$���!��$�����
�&������
����-
��������:�����³�Q�����������������!���Q��!������Q�����!��!�&���������Q�������!��$�������
���������
Appendix 7).18 With the combination of archives of nature and of society, historical climate research 
is more and more able both globally and regionally to reconstruct climate history and its potential 
�#:�!������&#�����!��������*���!���&�������$�#��������²�#����$����$����&��������!��������`������$=�
For Byzantine studies, most important in this regard is the pioneering work of Ioannis Telelis, who in 
�Q��#����*��*��&#������q­­}��������`�:��*�$�$�����������`���#���!��&�*�`����#����������!��������-
mation in Byzantine and other sources for the medieval Eastern Mediterranean, but in several articles 
has outlined the methodological basis for a combination of the archives of society and of nature.19

  Roman World and Climate: Context, Relevance of Climate Change, and some Issues, in: The Ancient Mediterranean Envi-
���#����
��Q�����!���!����$�X����� �̀��$=��=�[=�X������
Columbia Studies in Classical Tradition��¬�=����$������������q­{���
146–153 (on speleothems). Cf. HALDON et alii, The Climate and Environment of Byzantine Anatolia 115–120 and Table 1.
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and 405–451; A. MCMILLAN��Y�L"���::���!�����:�����*����������#�$��������������?�$����������;�����!������&$`������&��-
Q�����&��� =̀�
+�%���������¤��*�����`�������#�����#�q­{q���������������*&�����
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climatic conditions for the south-western Anatolian case.

 16 Cf. 
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New Methods and an Application to Agricultural Output in Central Europe, 0–2000 AD. Munich Personal RePEc Archive 
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 17 IZDEBSKI, A Rural Economy in Transition 133–134. Cf. N. ROBERTS – G. ZANCHETTA – M. D. JONES, Oxygen isotopes as tracers 
of Mediterranean climate variability: an introduction. Global and Planetary Change 71 (2010) 135–140. For a practical ex-
ample cf. J. R. DEAN et alii��+����������������`��������������Q��#�����������!�����&!��$����#������´`���������:��!�#:��������
of carbonates and diatom silica from Nar Gölü, central Turkey. Quaternary Science Reviews 66 (2013) 35–44. For the pitfalls 
connected with a neglect of the uncertainties regarding the temporal resolution and spans of dating of such sediments and 
data for their historical interpretation cf. HALDON et alii, The Climate and Environment of Byzantine Anatolia 120–121.

 18 BRADLEY��+����!��#������`�¨{|�¨¨{�
�������&�������������!���$�!&#���������!��#������!�����&!������=�Cf. H. GROTEFELD, Kli-
mageschichte des Vorderen Orients 800–1800 A. D. nach arabischen Quellen, in: Historical Climatology in Different Clima-
tic Zones, ed. R. Glaser – R. Walsh (Würzburger Geographische Arbeiten 80). Würzburg 1991, 21–43; F. DOMINGUEZ-CASTRO 
et alii��X�Q�¤���&��^�&�$�Y��
�%�!&#�����`���&�!���
��������!�����&!�����+����^��#���8�Weather 47 (2012) 76–82 (esp. 
for the 9th–10th�!���=�²���=�VOGT – R. GLASER – J. LUTERBACHER et alii, Assessing the Medieval Climate Anomaly in the Middle 
East. The potential of Arabic documentary sources. PAGES news 19/1 (2011) 28–29. For the analysis of a single author cf. M. 
G. MORONY��?�!����������`������������&�!������\!���#�!�X����� =̀�Hugoye: Journal of Syriac Studies 3.2 (2000) 141–172; 
M. WIDELL��X������!���\*�$��!������̂ ��#����"����
����`���$�\�*����#������̂ �������:�������'���������`������$�������	���=�����
^�����!������?�!����������`����=�Environment and History 13/1 (2007) 47–70.

 19 TELELIS��#Ì�ÌÛ�������,����Ï6�ÌÏ�²�"=�L=�TELELIS, Climatic Fluctuations in the Eastern Mediterranean and the Middle East 
Y%��­­�{¨­­����#��`	�������%�!&#�����`���$�+��´`�+�`��!���+����!��#���!�\*�$��!������^�#:������=�JÖB 58 (2008) 
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Already Telelis was able to identify the 11th century as “period of extremes”, marked by a series of 
!��$����Q�������$�`�$�!�$����!���������!��#���!�	������������'����\����
�����������=�qª�=20���#�����
observations have been made by Richard Bulliet in 2009 for Central Asia and Iran and most recently 
by Ronnie Ellenblum for the entire Near East in his book “The Collapse of the Eastern Mediterra-
nean. Climate Change and the Decline of the East, 950–1072”, but with much more far reaching 
hypotheses on the impact of these developments.21 Ellenblum developed (in short) the following 
scenario: while several polities in the Middle East (including Byzantium) in the 10th to 11th century 
were weakened because of recurring extreme weather events, famine and concomitant social unrest, 
an abnormal cold and dry spell prevailed also in the Central Asian steppes. This damaged the herds of 
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�����$���������!��������#�
����`����$���������
groups directed to the southern regions.22 Thereby, ultimately, the political map of the Near East was 
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a Middle Eastern world greatly weakened and destabilized by the previous political and climatic 
vicissitudes of the 11th century.23

Climate, therefore, is introduced by Ellenblum not only as one, but as the prime mover of deve-
lopments in the 11th century Near East on a “global” scale. But can this generalisation be maintained? 
Ellenblum has based his argument mainly on written and archaeological evidence for Egypt and 
+��������²�����!��:��������`	����&#������ ������!��� ��� ������*��`�Q����`�$�!&#����$=24 Even more, 
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 21 R. W. BULLIET, Cotton, Climate, and Camels. A Moment in World History. New York 2009; R. ELLENBLUM, The Collapse 
of the Eastern Mediterranean. Climate Change and the Decline of the East, 950–1072. Cambridge 2012; cf. HALDON et alii, 
The Climate and Environment of Byzantine Anatolia 115. For similar earlier considerations regarding the causes of nomadic 
mobility in the 11th cent. see J. KODER��È]�����Q��$��È=�]&��+����$�����&����&��
`	�������!������!��=�BZ 84/85 (1991/1992) 
409–422.

 22 On the vulnerability of nomadic groups to adverse weather conditions as well as their dependence on the surplus production 
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nomadic mobility in the cases of the Huns and Avars in the 5th–6th cent. AD cf. E. R. COOK��?���$��&������\'������$�����
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baden 2007.

 23 For a similarly “global”, but somehow better documented scenario for the 17th cent. cf. WHITE, The Climate of Rebellion, as 
well as PARKER, Global Crisis.

 24 ELLENBLUM, The Collapse of the Eastern Mediterranean 123–146.
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as also one reviewer has commented, he made almost no use of the growing evidence from the “ar-
chives of nature”.25 Therefore, I tried to evaluate Ellenblum’s scenario on the basis of proxy data for 
temperature and precipitation from more than 20 sites as well as pollen analyses from more than 40 
sites for the entire Near East – with a focus on the regions of the Byzantine Empire (see Appendix 1 
for the original data).
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ous sites from Central Asia to Western Asia Minor indicates temperatures below average over long 
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Therefore, it is necessary to evaluate the actual evidence for each region within Ellenblum’s sce-
������ ��:������ =̀������ ��� �~&���`� ����������$&�� ��� ���� �:������ �����&��������:��´`�$�����Q��!��#�`�
be valid only for the immediate surroundings of a site. Only in the current volume of JÖB, Adam 
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tories of vegetation and anthropogenic indicators on the basis of pollen data for larger areas in Ana-
tolia and the Balkans (more precisely, for seven regions: Central Greece, the highland hinterlands of 
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regional variability.27

One cornerstone of Ellenblum’s scenario, the preponderance of cold and dry conditions in the 
steppes of Central Asia, can be attested by proxy data, as a time series for tree ring-growth from one 
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climatic conditions across the Middle Ages is recorded for the decades from 950 to 1030 AD. This 
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cooler period in that region from 900 AD onwards. For areas further east, the tree-ring data from Du-
lan-Wulan in north-central China used by Edward R. Cook does not indicate as severe multi-decadal 
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half of the 10th century. The overall validity of a scenario of cold and arid conditions in the western 
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KARACA��������³&��!������������&��������$�'�����Y������!���!�������������!��#���!��&���!��*����
��������&��� =̀�Hydrological 
Processes {¬�
q­­¨��{{«¨�{q{{²�X`$������!������!���!���#�!���$�\!�����!���"#:�!����������'�����Y������!���!������������
����?�$��������������������$=��=�?=�[�!����������������=�?=������=�X��$��
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and central steppe region in the 10th–11th�!���=����������
����!����#�$�������`�����������*����&��:��´`�
sites in the study by Bao Yang et alii in 2009.28

�`	���������&�!�������������*��������������+�!���������$�����¤	����!�����������Q���%��&
���������
{­}­����$�{­ª­���~&���`�$�!&#�����������*�������#�$�!����&:������������::��*��`�#&!���&�����$�
from famine and disease.29 In addition, larger scale relocations of population in areas east of the 
Carpathians and north of the Danube during the 11th century can also be deduced from archaeological 
evidence, as Curta has highlighted.30 Thus, nomadic mobility from the north during this period at 
�����������!�������$������!�&�$�
��!����!��$�Q�����$*�����!��#���!�!��$������=��&������+��!�!������
#�$��!��������������!����#������:������������V&���
�����������������!����$�������������`:�����������
Bulliet and Ellenblum), such adverse conditions alone would not “necessarily have triggered noma-
dic migrations, for most nomads will prefer to adapt to changing conditions if possible.”31 As both the 
�´�#:��������������V&�����$��������+�!���������$�����¤	���#����!���������`��:�!��!�!�#
���������
of political factors in the steppe as well as in neighbouring regions allowed for or even invited the 
large-scale southwards relocation of these groups. These groups then could cause additional stress 
on agricultural regions already suffering from crop failure and famine. This is also documented for 
:��*��!������"�����"��~���$��`������������:����$��:����`������$`�
�����������$*��������������V&��=��&��
as archaeological evidence from the 11th to 12th cent. for the lower Danube indicates, at the same time 
 
 
 28� �`��`�����$���;�+YL\��q��'��Q����!�������&#��%���
�����{���{{�Y:����q­{��*������;����:;<<QQQ=:�������
:=���<Q���-

������&:�<q�����Q����
q{=­}=q­{¨�=�Y�������;�". BOOMER et alii, Advances in understanding the late Holocene history of the 
Y��������������=�Quaternary International 194 (2009) 79–90; J.-F. CRETAUX – R. LETOLLE – M. BERGÉ-NGUYEN, History of 
Y����������*���*����
����`���$�!&�������!������!�$�
����=�Global and Planetary Change 110 (2013) 99–113; S.K. KRIVONOGOV 
et alii������³&!�&������Y�������;�Y�#&���$��!�:�����`�
���$�������`��������������Q�����&���$�`����=�Gondwana Research 26 
(2014) 284–300 (also integrating archaeological data); Dulan-Wulan: COOK��?���$��&������\'������$�����"�*���������:=�
89–92. In general on climatic variations in arid Central Asia in that period cf. B. YANG et alii�������X���!����!��#���!���$�
environmental changes in arid central Asia. Quaternary International�{¬}�
q­­¬��ª«�|«=����������IZDEBSKI, A Rural Economy 
in Transition 139–140. For economic and environmental developments in China, especially in the regions neighbouring the 
Central Asian steppes during that period, and in Tibet cf. Q. GE – W. WU, Climate during the Medieval Climate Anomaly in 
^����=�+YL\����Q��{¬<{�
q­{{��q}�qª²�J. A. HOLMES – E. R. COOK – B. YANG, Climate change over the past 2000 years in 
Western China. Quaternary International 194 (2009) 91–107; M. C. CHEUNG et alii, A stable mid-late Holocene monsoon cli-
#�����������!���������
�����+�����&���$�!���$�
`���:��������!��$= Quaternary International 333 (2014) 40–48; J. CHEN et alii, 
X`$��!��#���!�!����������^�������$��&���&�$�����$&���������?�$��*���^��#����Y��#��`���$��������"!��Y��=��:������:��������
and possible mechanisms. Quaternary Science Reviews 107 (2015) 98–111 (for a synthesis of data across modern-day China).

 29 On these events cf. P. STEPHENSON���`	����&#����������¢�������=�Y�+�����!�����&$`���� ����'����������������� ¬­­�{q­}=�
Cambridge 2000, 80–110; ANGOLD, The Byzantine Empire 37–40; ELLENBLUM, The Collapse of the Eastern Mediterranean 
{q¨�{�­=�"���������`���	���q{�
���������������?���#�!������{|�
}¨«��¨ª�ª­�THURN); transl. WORTLEY�}q¬;�È¢������!��¿����
+�!������À���$�!�����$�������*���¿%��&
�À�����`���&�$���:������&���&::�`����
����������Q������$����$������:��:���$����#�
����`�Q��!�����`���$���*����*�������$=����������`�!���&#�$�Q����&��������������$�Q������³�!��$�
`���³&´��������
�Q���²�
many of them perished each day.” Michael Attaleiates 25, 10–11 (TSOLAKIS); transl. KALDELLIS – KRALLIS 53: “The enemies 
¿����+�!������À�Q��������`���&��$�������������$�������Q������������������#���$�Q������³�!��$�
`���:���������$������=I�?�!�����
Attaleiates 68, 7–13 (TSOLAKIS); transl. KALDELLIS – KRALLIS�{¨|;�ÈY#����������¿¤	��À�Q���Q���������
����$����Q�*������*����
horde still, some were devastated by an epidemic disease and hunger and were only half alive, while others had been defeated 

`������&�����������$�����+�!�������
ã�=�Y�$�������`�Q���������$�!������`���������&#����´:�!������=I�?�!�����Y�����������
69, 11–17 (TSOLAKIS); transl. KALDELLIS – KRALLIS�{¨¬�
�������������$�����!�������������È?`�#�$���I�;�ÈY�������������`������
nation, some crossed the Danube and were destroyed by a famine against which there was no recourse, for they had no food 
and no hope of foraging for it, as their land had neither been plowed nor sown. Only a few of them survived and they, it is 
���$��Q�����*�����������&�����������?`�#�$����¿�&�8À���$�Q����$�����
&��$�
`���#��#������*�����!������������
`����*����������
own land altogether empty of people.”

 30 F. CURTA����&����������\&��:���������?�$$���Y����¨­­�{q¨­=�^�#
��$���q­­ª��q¬ª��­¬=���������#:�!�����!��#���!�!�������
on human mobility cf. R. A. MCLEMAN��^��#������$�X&#���?��������;�+����\´:�����!����¢&�&���^���������=�^�#
��$���
2013.

 31 A. C. S. PEACOCK������L��������V&��\#:���=�Edinburgh 2015, 287–291. Cf. FRANZ, Vom Beutezug zur Territorialherrschaft, 
esp. 41–45.
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the presence of these nomadic groups north of the river provided mercantile opportunities for the 
Byzantine cities in that region. Thus, a more nuanced picture of the actual interplay between nomadic 
mobility and neighbouring polities is necessary (see also below for the possible impact of nomadic 
groups on agricultural activity).32

The impact of changing climatic conditions on the agricultural societies to the south very much 
varied across regions. As already mentioned, pollen analyses allow us to reconstruct the vegetation 
���&�$��������������:�!��!���#����$������������!���������$�!��������������&#����������������&�����
of landscape (documented for instance in the percentage of grain pollen in a sample). I evaluated 
such data for more than 40 sites from Iran to the Balkans and tried to categorise them in indicating 
a decrease (red), a stagnation (white) or an increase (yellow) of agricultural activity during the 11th 
!���&� =̀�+����&�!�$�$�������!���
��Q��������\������$�'�������$�������&�����$��������������������

�!�#��*���
���
��=�}�=

Y�������!����$�!���������!������:���������#�����{­th to the 11th century can be observed for the sites 
��������?������&������&��Q����"������$���������Y�#���&����'����Q����"����
��������������!���������
�����&��������:�������
��=�{ª�=33�����$���!&�������������$��������������Q��:��������`�������$�!���*����������
~&��������������$�!������!���
�������
&��$�#����`����#������`��*�����!����!��$�Q���������$*��!�����
Turkish groups from the East and/or also with otherwise adverse conditions. While the decisive layer 
���Y�#���&�#����:��
�
�`�$�����������������*����������������V&����������������������?������&�$����
could indicate a decline of agriculture already before these events – which would also correlate with 
the pronounced drier conditions reconstructed from other sites in Iran. Yet anthropogenic indicators 
in general are relatively weak for the Maharlou region. Thus, this aspect of Ellenblum’s respectively 
Bulliet’s scenario, that is the weakening of agricultural communities in (parts of) Iran (simultane-
ously with the climate caused mobilisation of nomadic groups in Central Asia), seems possible (also 
on the basis of written evidence on extreme weather, bad harvests and famines for some regions). 
�&�������#�����#�&�������&��!�����:��´`�$�������#����`��Q��������$������������Q����������������������
across larger areas regarding the short term or even long term impact of climatic conditions and/or 
��������*���������V&�����&:�=�¢&�����������������&$����������!����� =̀34

 32 PEACOCK������L��������V&��\#:����q«|�q¬{�
��������$��!&���������!��#���!���!��������$�q­�¨q�
�������`������������������V&��
�$*��!��&:��������!�:�&����������$�$����{­¨¨�=�¢��������#�����!������������V&���!�=�D. KOROBEINIKOV, Raiders and Neigh-
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{­}­�{�­}�����;�����^�#
��$���X�����`���������`	�������\#:�����!=�¨­­�{}¬q���$=��=����:��$=�^�#
��$���
2008, 696–699. On political changes in the steppes north of Byzantium and the evidence for mercantile activity at the Dan-
ube border cf. STEPHENSON, Byzantium’s Balkan Frontier 81–98, who speaks about a “boom in trade on the lower Danube” 
(p. 87). For mercantile activity in that area cf. M. GEROLYMATOU��(���5Ð��5�ê���������Ì�ê6����ë����� ,Ï����
¬�Ð–12�Ð���=�=�
Y������q­­«��{|{�{||�����Q������� �����`���#���!��&�*�`�����`	�������:������������������!��������$���� ����#�&������ ����
%��&
��!&������`�&�$��������
`�L���������#����*�
¤��*�����`����[�������Q����������:��V�!��ÈX��
�&�����$����$����:��!���
on the Balkan coasts of the Byzantine Empire (4th to 12th�!���&�����I����:������������:�!����������!��+�����##��
�++�{ª�­��
�&�$�$�
`�����%�&��!���¢���!�&�����#����!�����
%¢L�����ÈX��
�&������#�������#���+����$��������?�$$���Y���I�
���:;<<
QQQ=�::�������=$�<��<:��V�!��<
`	����������
�&����������
������!�����<�¿q{=­}=q­{¨À�=��������:����
����#:�!�������#�$�!�
groups on agricultural areas already under stress cf. PEACOCK������L��������V&��\#:��� 34–35 (on the impact of the arrival of 
���V&�����&:�����^����������&�����������#�������������
�$����*�������$���#�����������{­�­��²�RAPHAEL��^��#������$�+�����!���
^��#����}}�¨�����:=�}¬�
��������´���#��`�!��$�Q���������"��~����{­�­�=����������WHITE, The Climate of Rebellion 232–243, 
����!��³�!���
��Q������#�$����$�����!&��&�����������{ªth/17th cent. Anatolia

 33 Cf. M. DJAMALI et alii��Y������X���!����:��������!��$����#������Y�#���&����'��"���;��*�$��!������!�����������$�&������
relation to some historical events during the last 3700 years. Journal of Archaeological Science 36 (2009) 1363–1375; M. 
DJAMALI et alii��'��������Y�
���!&��&������$�Y���!&��&����+��!��!������Y�!�����"����
���$����'�Q�+������\*�$��!�=�Paléorient 
36/2 (2010) 175–188.

 34 BULLIET, Cotton, Climate, and Camels 69–95 (with the written and very few palaeo-climatological evidence). Cf. IZDEBSKI, A 
Rural Economy in Transition 137, and P. CHRISTENSEN, The Decline of Iranshahr. Irrigation and Environments in the History 
�������?�$$���\�����̈ ­­��=^=����Y=%={¨­­=�̂ �:��������{¬¬���{ª���{||�
��������"���������&��Q�������$�q­¨�q{­�
����Y	��
��-
jan). Cf. again PEACOCK������L��������V&��\#:��� 34–35 (on Chorasan suffering from a series of bad harvests and famine in
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If we now focus on the areas under Byzantine control in the mid–11th�!���&�`�
��=�}���Q��$���!��
a combination of decreasing precipitation and agricultural activity similar to the sites in Iran in the 
$�������#������[��=�"��!�#:�������Q������������Y�������������#�$����$�`�
����!�����:��!�:���������
evaporation and temperature is more tenuous in the Armenian highlands, making agriculture more 
�����
��������`�����������!��#���!�!��$�������
��=�{¬���$�q­�²�Q��!������&#����#�����!�������������
nature for the ancient and medieval period.35 The analysis of the ratio of isotopes of oxygen in the 
$���$���$�#�������������[��������������#��!���������������������Y�#����������$�#����[��:&�������
documents a rapid change towards arid conditions from the 10th to the 11th�!���&�`�
��=�q{�=36 In the 
��#��:����$��[��:&������
�!�#������������������*�!��#����������&�������$*��!�����#�^�������Y�������
the west; in 1016/1017, an army of Türkmen raiders, maybe hired by the neighbouring Emir of Khoy, 
$������$���������:���������������º���#�Y!�!&��=��������*�����#���*���$���#������*���������`	�������
pressure and to hand over his kingdom to Emperor Basileios II in exchange for extensive possessions 
in Cappadocia in 1022/23. The annexation of Vaspurakan was accompanied by a large scale exodus 
�����:����$�`�{}�­­­���#���������������Q�����#���������º���#��������������������Y�������=37���#�����
migration movements accompanied the Byzantine annexations of the kingdoms of Ani in 1045 and 
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�#:�!�������������*�������������V&����������:��*��!�����¢���������&��Q����"��������Q�������������������`�:�����*��:�!�&������
agricultural development in 11th–12th century Iran in: A. LAMBTON��Y�:�!���������VE~�L�&		�������#������+����������;�"���#�!�
^�*���	������¬¨­�{{¨­=�Y�̂ ����~&�&#���$=�%=��=���!���$��
Papers in Islamic History 3). Oxford 1973, 105–125; P. FELDBAUER, 
%�������#��!��������ª­­�{q¨­=�\���¢�8������*���¤�������Q�!��&��8�[������{¬¬¨��|{�|�����­���|=������������Q�D. T. POTTS, 
'�#�$��#����"���=�¢��#�Y���~&��`��������?�$����\��=��´���$�q­{}��{|¬�{«|=

 35 P. E. ZIMANSKY��\!����`���$�\#:���=��������&!�&����������¤�������������=�^��!����{¬«¨²�J. STADELBAUER����&$����	&��Y����-
������:�����������&�������=��������{¬«�=�¢���!��#���!�!��$���������:=�������������[����������!�=�R. HEWSEN, “Van in this 
����$��+���$�������������´�I=������������!���������:�`����[��<[��:&���������;�Y�#������[��<[��:&��������$=��=�L=�X�*��-
nisian. Costa Mesa, CA 2000, 13–42; Th. LITT et alii��Y�ª­­�­­­�`���������!�����������:��������!��$����#������[������������
Anatolia (Turkey). Quaternary Science Reviews 104 (2014) 30–41; O. KWIECIEN et alii, Dynamics of the last four glacial 
���#�����������!��$�$���������[�����&���`. Quaternary Science Reviews 104 (2014) 42–52; M. N%�*
�
�
� et alii���������*���
��$�!��#������!��$��������������¬­�������#�����'����������������������[�������������&���`. Quaternary Science Reviews 104 
(2014) 97–116; H. DUZEN – H. AYDIN���&�������
���$�����#������������
�����������$��������������	�������&���!����������[���
region (Turkey). Energy Conversion and Management 58 (2012) 35–46.

 36� �. WICK – G. LEMCKE – M. STURM��\*�$��!������������!������$�X���!����!��#���!�!��������$��&#����#:�!�������������Y��-
�����;�����������&�����:�������!���!����������:�!���$����!��#�!�����!��$�����#�������#�����$���$�#�������������[�����&��� =̀�
Holocene 13 (2003) 665–675; N. RIEDEL��%���\��³&���*���[&�����&�
�8!�����&��$���[�������������Q�!��&���&�$�$�������-
���!���'&�	&��������$�#����!�����:£����	�������������������������$�*���:��`�������!����¤�����&!�&�����������&��������
��$�#������$���[�������
�8�����=�(%��������������������!���¢���$��!��������#��¤��*�����£�������q­{q����:=�{}�q�²�N. RO-
BERTS et alii��+�������#������!����*�$��!��������������Q����!��#����������Q��������?�$��������������!��Y%�¬­­=�Global and 
Planetary Change 84–85 (2012) 23–34; LUTERBACHER et alii��Y���*��Q����q­­­�Á��������+����!��#���!�\*�$��!��{{¨�{{|²�
MCCORMICK et alii��^��#����^������$&�������$�������������#���\#:����{«}�
��=�|����$�q{¬�qq­�
�*��&������������������[���
isotope data). Cf. IZDEBSKI��Y��&����\!���#`���������������{�ª=�¢�������#������!����$�������#������[�����!&��$����#&!��
earlier periods cf. Th. LITT – F. S. ANSELMETTI�������[���$��:�$��������:��V�!��+Y�\�[Y'=�Quaternary Science Reviews 104 
(2014) 1–7; LITT et alii, A 600,000 year long continental pollen record; *
�
�
� et alii���������*�����$�!��#������!��$�����$�
several other contributions in Quaternary Science Reviews 104 (2014).

 37� �¼�*#��Y�!�&���!���=�"[��{q�
�$=�K. PATKANEAN���½�*#�`��*��$�:����Y�!�&�Q�`�+��#&�½�Q�������Y�!�&���!½=���=�+�����
&���
{««|�¿��:������
������{¬{|À��­|��­«�²����#���Y����&����X�����`��������X�&����������Y����&���¼=�Translation and Commentary 
by R. W. THOMSON. Detroit 1985, 370–371. Cf. W. SEIBT, Die Eingliederung von Vaspurakan in das Byzantinische Reich (etwa 
Anfang 1019 bzw. Anfang 1022). Handes Amsorya 92 (1978) 49–66; W. FELIX, Byzanz und die islamische Welt im früheren 
11. Jahrhundert (BV 14). Vienna 1981, 137–141; HEWSEN��È[���������������$��+���$�������������´�I�q«��­=�����$��������$����
in ZIMANSKY, Ecology and Empire 15–19, on the maximum extent of cultivated land, one could assume a maximum “carrying 
capacity” for the area of the Kingdom of Vaspurakan of ca. 250,000 people (on the basis of a minimum of 0.5 ha arable land 
per head). Even if we assume that the Kingdom reached this number of inhabitants, 14,000 families (maybe 60,000 to 70,000 
:��:����Q�&�$���*����:�������$���#����������!����$�#����:��!�
���$���=����!�&�����������&�����:����$�
`��¼�*#��Y�!�&���
cont. can only be used with caution.
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of Kars in 1065.38 An actual dramatic demographic decline in Vaspurakan can be detected both in 
����$�������#������[���
&�����������$�#������������!���!�������:��´`������&#����!��*��`�����Q����
as in the rapid decline of building activity from the 10th century (the apex of Arcruni power as man-
������$����������#�&��!�&�!�����Y¦��#�����������{{th�!���&�`�
��=�qq�=39 It seems plausible to assume 
a contribution of the documented adverse climatic conditions to these developments. The relatively 
stronger affection of Armenia by the “cold spell” of the 11th century can also be observed in a recent 
temperature reconstruction by Joel Guiot, Christophe Corona et alii for various regions of Europe.40

���� �#:�!������&!�����!�����������`	����&#�!�&�$���*��
����������!���;�[��:&��������$�����
��Q�`�����´�$�Y�#������������������$�������`�!������&��$������´���#��:���:���`��������\#:���=�Á���
their relevance within the military framework of 11th century Anatolia, which focused on the new 
border commands at the cost of the traditional thematic “defence in depth”, was considerable (as 

�!�#��#������������������~&����`�$��!&���$�È$�����&����I�������#���!�����:���������\����
`�\#:�����
Konstantinos IX Monomachos in ca. 1049/1052).41 Any collapse of defences here would open up the 
!�����������������*�$������������$�$������������V&������#�����{­¨­����Q��$���Q����$*��!�$�#����`�
����&�����!����$�����������������[�����$�����&�������*����`��������Y��´�����*��=42 At the same time, 
�����������Q���*��`�#&!���&���
�������������#�$�!�������`������!�������#���������������V&�������&���
���+��!�!������$�#��������$=�Y!!��$���� �̀�\#:�������#�����"[�%������������$�����������$������� 
 
 

 38 K. YUZBASHYAN, ���$#������������
`	����������Y�#������&´�¼��¼"�����!���=�Revue des études Arméniennes=�'=��=�{­�
{¬|��
1974) 139–184; G. DÉDÉYAN�����##�����������#�����������̂ �::�$�!���&�¼"�����!��=�Byz 45 (1975) 41–117; W. SEIBT����£�����
&�$��!�Q£!����$���
`	�������!����"�����������:������������8
���$�����&�����#����!����������
8�������#�{{=�Jh., in;�����-
��������-��ëÌ���-ë��
²������� ,Ï������Ï�{{����0Ï���ed. N. Vlyssidou. Athens 2003, 331–347; G. A. LEBENIOTES����ê������.�
���,��Ì�ë�������� �Ï�-���ë��Ï�(Ï����.=�����Ï������6�ë4Ï�����������ÌÏ����.�#���,�(ë-�����,����÷��.��ë������{{�����=�
2 vols. Thessalonike 2007, 126–140. 

 39 WICK – LEMCKE – STURM��\*�$��!������������!������$�X���!����!��#���!�!�����=�¢�������#��&#�������*�$��!������J. M. 
THIERRY��?��&#�������#�������$&�[��:&�����=�+�����{¬«¬����$�L. JONES, Between Islam and Byzantium. Aght´amar and 
the visual Construction of Medieval Armenian Rulership. Aldershot 2007. A general “apocalyptic” mood in the description 
of the developments in Armenia during the 11th�!���&�`�!���
����&�$��������!����#:������&��Q�������Y������¾�������*��!¼���
Q����:������
�&��$�:�:&����$���$�&�!&���*���$�$�����!����!���������!�&��� �̀�����+��#&�¼�Q��Y���������������*��!¼Q� �̀��$=�K. 
YUZBAŠYAN=�\��Q���{¬ª�²�Y��������������*���!’i’s History, translated from Classical Armenian by R. BEDROSIAN. New York 
1985.

 40 J. GUIOT – C. CORONA����$�\�^Y��\��#�#
�����L��Q�������������#:����&�������\&��:����$�^��#����¢��!������*�������
+����{}­­�Á����=�Public Library of Science ONE 5 (4) (2010): e9972. doi:10.1371/journal.pone.0009972. But also within 
the Armenian highlands, regional differences are plausible; cities such as Ani, Artze (Arcn) or Theodosiupolis (Erzurum) 
continued to prosper from a mercantile point of view well into the 11th century, for instance, cf. FELIX, Byzanz und die isla-
mische Welt 166–167; HARVEY, Economic Expansion in the Byzantine Empire 212–213; GEROLYMATOU��(���5Ð��5�ê���������
Ì�ê6����{{¬�{qq��{�}�{�ª=�����Q�������\&�����������������������������´:��������������!&��&�����!��*��`����������������
��$���
regions of Byzantium in the mid–11th century (albeit it is still unclear if Boilas’ estates were located in the region of Tao/
��`�����������Q�������Y�#�����������������������\$�������!�=��:=�VRYONIS����=����������������+��*��!����?��������\&������&��
Boilas (1059). DOP 11 (1957) 263–277; HARVEY, Economic Expansion in the Byzantine Empire 64–65. At the same time, 
such (possibly) marginal lands were often affected by deteriorating climatic conditions to a higher degree, cf. PARKER, Global 
Crisis 56–58. Further studies on these variations are necessary.

 41 Cf. H.-J. KÜHN, Die byzantinische Armee im 10. und 11. �����&�$���=���&$����	&���������������$������#����
Byzantinische 
Geschichtsschreiber, Ergänzungsband 2). Vienna 1991, esp. 187–195 (on the Katepanates of Iberia and Asprakan); J. HAL-
DON�������������������$���!���`���������`	�����������$�̈ ª¨�{q­}=����$���{¬¬¬��«��¬}²�LEBENIOTES����ê������.����,��Ì�ë��
������ �Ï�-���ë��Ï�(Ï����.�«{�¬­�
�������È$�����&����I�������#���!�����:�����"
������Q������&�!���=

 42� ^�=��¼�*#��Y�!�&���!���=�"[��{q�
�$=�PATKANEAN 308); Thomas Artsruni, transl. THOMSON, 371: “When news of the kings’ 
¿�����º���#����[��:&��������$�L�����""�������&������Y��À�$�:���&������#�Y�#�������$�������#���!�������¿��������!�&���`À�
���!��$�����!�#:���������#:��&���
���$������ �̀�����!��&����!�����\��#������������&�����������\��#�����¿ó��������V&��À��Q���Q���
!����$��&������&��&:�¿��¿�¦�À����&�!��$���!�*���`�����!�����������������Q��:�������³�!������
��$�=����!���������#����:��������
Y�������
������$���²���*����!�:�&��$��������:&��¿��������
������À���������Q��$=È��������V&��!��~&�������Y����!�&���`������:��!��
���{­ª}��������������������$���������&�������¿�¦��
���{­ª����
&������!�&����!���������*�������$�!���$�
`������&�����
�!�#���!����=
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!���������?��	��������$�Y���������������������������[��������$�������������!��������*��������!����$���
in summer 1071.43

But what about the rest of Anatolia? As already mentioned, proxy data also here indicates for most 
sites colder temperature conditions for the 11th�!���&�`�
��=�}�=���!���������:�������`������������'���
Gölü in Cappadocia, where extraordinary sediment conditions allow for an annual reconstruction of 
past parameters, hint at more severe winters for the entire period from 921–1071 AD (which would 
�������!�&$�������´���#��Q���������¬q|<¬q«�������
�*��=���#����� �̀���!�������!���
���
���*�$�����:�-
leothem-data from the Kocain-Cave in south-western Anatolia.44 Yet in contrast to Central Asian or 
Armenian data, precipitation conditions seem to have remained stable or even above average in the 
regions for which we have data during this period (as indicated by a recent analysis of past sea level 
!��������������"	�����������`�������$��������������!�����������^�::�$�!���=45 At the same time, also 
the pollen data indicates a continued growth of agricultural activity as observable for Byzantine Ana-
tolia since the 9th/10th century over most of the 11th�!���&�`�����#����������
��=�}�=46 One example is the 
Köycegiz Gölü in Karia near ancient Kaunos, which indicates uninterrupted growth of agricultural 
activity up to the second half of the 12th century (although the generally small percentage of cultiva-
��$�:�����������������#:����#�`���#��� �������´:�������`�:�Q����
��=�{|�=47 One counterexample is 
�����Y
������������&$�&:��������X�����������!����`�����`��$�
`�"	$�
���²��������:������$������$�!�����
a pronounced decrease of agricultural activity in the 11th century. Yet, as in the Iranian sample, uncer-
tainties in the possible dating of this layer pose a problem: this decline could have taken place before 
���Q��������������������V&���$*��!�=���&��Q��!���������&#��Q������!&���`�������$*�����!��$���������$ 
 
 

 43 A. C. S. PEACOCK��'�#�$�!���!���`���$��������V&��!�#:���������^�&!����=�Iran and the Caucasus 9 (2005) 205–230 (with 
a chronology of advances); IDEM������L��������V&��\#:����}ª�ªª²�KOROBEINIKOV, Raiders and Neighbours 698–703; LEB-
ENIOTES����ê������.����,��Ì�ë�������� �Ï�-���ë��Ï�(Ï����. 145–177; B. TODD CAREY – J. B. ALLFREE – J. CAIRNS, Road 
to Manzikert. Byzantine and Islamic Warfare 527–1071. Barnsley 2012, 120–153 (with various useful maps); D. NICOLLE, 
?��	������{­|{;�����
������������`	����&#=������ �̀��´���$�q­{��
�~&���`�Q������*��������&������*��#�:�����������&�������
���V&���$*��!�����$�����!�#:�����������#�����"[�=

 44 J. WOODBRIDGE – N. ROBERTS�������X���!����!��#�����������\�������?�$������������������$����#�$����#�����`����������&��-
ly-laminated lake sediments. Quaternary Science Reviews 30 (2011) 3381–3392; DEAN et alii��+����������������`�������������
two millennia. For the Kocain-cave see GÖKTÜRK, Climate in the Eastern Mediterranean 52–59. 

 45� ¢������������"	����$����!�=�¤. B. ÜLGEN et alii��^��#���!���$���*����#�������*��&�������������"	����
'���&���`���*�������
last ~4700 years. Quaternary International 274 (2012) 88–101, as well as the older study of B. GEYER – R. DALONGEVILLE – J. 
LEFORT��������*��&´�$&���!�$��'�!����&�?�*����������;���!������&�����������������$&�:�`��������`	��!���
`��=�������=�+�����
q­­ª���|¨��¬��
���������`�:&
�����$� ���q­­{�=�¢�����!������������C. KUZUCUOGLU et alii, Mid- to late-Holocene climate 
!���������!��������&��� =̀�������!����������!��$=�The Holocene 21/1 (2011) 173–188. For a comparison of various data across 
the Near East cf. J. BAKKER et alii��^��#�����:��:����������$�*���������;���Q���������������*����������$`��#�!���������\�������
Mediterranean since the 1st century AD. Climate of the Past 9 (2013) 57–87.

 46 Cf. IZDEBSKI��Y��&����\!���#`���������������{}¨�q{¨�
Q��������!&����������Y���~&��`�²�HALDON et alii, The Climate and 
Environment of Byzantine Anatolia 140; 
�����	
���	����������������	
, Exploring Byzantine and Ottoman economic 
history. For written and archaeological evidence cf. A. KAZHDAN – A. W. EPSTEIN, Change in Byzantine Culture in the Ele-
*�������$��Q������̂ ���&����=��������`�������Y������������$���{¬«¨��q���¬²�HARVEY, Economic Expansion in the Byzantine 
Empire, esp. 35–79; KAPLAN��������##�������������� 531–540; ANGOLD, The Byzantine Empire 81–98; J. LEFORT, The Rural 
\!���# �̀���*������Q������^���&����, ��;�����\!���#�!�X�����`�����`	����&#���$=�Y=�\=�����&=���*���=��������������%=^=�
2002, 225–304; J. LEFORT, ��!������&�����������������$&�:�`��������`	��!�. +���� 2006, 395–478; LAIOU – MORRISSON, The 
Byzantine Economy 90–100; ���?��$���`	������""=���\#:����
`	������
ª}{�{q­}����$=��=�^=�^��`���. +�����2006, 206–219, 
231–232; M. WHITTOW, The Middle Byzantine Economy (600–1204), in: The Cambridge History of the Byzantine Empire, c. 
¨­­�{}¬q���$=��=����:��$=�^�#
��$���q­­«��}ª¨�}¬q²�E. COOPER – M. DECKER���������$���!���`�����`	�������^�::�$�!��=�
Houndmills 2012; J. KODER�����������'��Q��������Y����?�����$&���������?�$$����`	�������+����$�
��*�����\��*�����^��-
turies). An Approach, in: Trade and Markets in Byzantium, ed. C. Morrisson. Washington, D.C. 2012, 147–175.

 47 IZDEBSKI, A Rural Economy in Transition 17–177; HALDON et alii, The Climate and Environment of Byzantine Anatolia 
133–134. Cf. also MCMILLAN��Y�L"���::���!�����:�����*����������#�$����������:=�{q}�{¨«������:����
����#:�!�����!��������
climatic conditions on vegetation in this region, and Appendix 31–32 on the site of Köycegiz Gölü.
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affected the region already before, although we have some written evidence for such a scenario (see 
below the events of the years 1032–1038).48

?����`�È:�����*�I���������*�$��!����������:��*��!�����������`	�������\#:�������������&���������-
kans and Greece. While tree ring-data from Albania shows some shorter term cold periods (as one 
in the late 1080s and 1090s in the reign of Alexios I Komnenos) during the 11th century, there is no 
��$�!����������������������#�È����^����I�������^�������Y����
��=�«���$�¬�=�+��!�:��������$������$�!�����
on average humid conditions, which may have resulted in massive snow falls as reported by Anna 
Komnene for 1090/109149��
&�������:��*�$�$��&��!�����#����&�����������!&��&���#�������������#�=������
very well correlates with the growth of agricultural activity documented in almost all pollen sites in 
?�!�$��������Q�������L���!�;�$�������#������[�&����������Y�����������$�!��������&:Q��$������$�����
the cultivation of Olea well into the 14th century (although the relative small sample size may limit its 
�´:�������`�:�Q�����:���������#������������T�������������������������Q�������!�������&�����������$����
the 11th�!���&�`�
��=�{«�=50

Different is the picture for the regions to the north of Mt. Haemus: sources as well as archaeolo-
gical data indicate a contraction of settlement in various regions for the 11th and earlier 12th century 
��:�!����`�$&������������~&�����$*��!��������#�$�����#��������������%��&
�=�Á������������#����#��
one can observe considerable and continuing mercantile activity in the lower Danube region (see also 
above on relations with the nomads along the Danube).51 Future research may illuminate possible 
contributions of climatic conditions to these somehow divergent developments.

 48 IZDEBSKI, A Rural Economy in Transition 186–190; A. IZDEBSKI������^�����������$�!�:�������`	�������'��������Y�������=�
Archaeologia Bulgarica 16 (2012) 47–66; HALDON et alii, The Climate and Environment of Byzantine Anatolia (Table 2); 

�����	
���	����������������	
, Exploring Byzantine and Ottoman economic history.

 49 Anna Komnene VIII, 3, 3 (ed. D. R. REINSCH – A. KAMBYLIS�¿CFHB�}­<{�qÀ=�Berlin – New York 2001, 241, 78–242, 84); Anna 
Komnene, The Alexiad, transl. by E. R. A. SEWTER, revised by P. FRANKOPAN=����$���q­­¬��q¨q²�!�=�TELELIS��#Ì�ÌÛ�������,�
���Ï6�ÌÏ�����¨­q=�¢��������������&�*�`����������`�����!�= ANGOLD, The Byzantine Empire 132–135; E. MALAMUT, Alexis Ier 
^�#����=�+�����q­­|��«}�«¬²�M. ANGOLD���������:�~&�����^�����8�
{­q¨�{{{«�����;�����^�#
��$���X�����`���������`	�������
\#:�����!=�¨­­�{}¬q���$=��=����:��$=�^�#
��$���q­­«��ª{{�ª{q²�P. FRANKOPAN, The First Crusade: The Call from the East. 
Cambridge, Mass. 2012, 37–38, 58–59, 74–78. On the chronology of these years in the work of Anna Komnene cf. K. BELKE, 
�`	��	�&�$�$���Y��£����$����&#���$�!�&���!�����������=���#���&�����	&��^�����������*���Y������#�¾�¾��ÈY��´���È����
den Jahren 1084 bis 1093. JÖB 61 (2011) 65–79; for earlier years see also E. KISLINGER, Vertauschte Notizen. Anna Komnene 
und die Chronologie der byzantinisch-normannischen Auseinandersetzung 1081–1085. JÖB 59 (2009) 127–145.

 50� �. JAHNS������X���!����������`����*������������$�������#������� ����!������� �������������[�&������� ���Y!���������Q�������
Greece. Vegetation History and Archaeobotany 14 (2005) 55–66; K. KOULI – M. D. DERMITZAKIS, Contributions to the Euro-
:����+������%���
���=������������T��
�������������������L���!��=�Grana 49 (3) (2010) 154–156. For a more general overview 
on palynological data for Central Greece see 
�����	
���	����������������	
, Exploring Byzantine and Ottoman economic 
history. Cf. also H. A. FORBES – H. A. KOSTER��¢�����Y´�����$�+��Q=�X&#���"�³&��!�������!���+�����^�##&��������������
��&������Y�����$=�Annals of the New York Academy of Sciences 268 (1976) 109–126; A. DUNN, The exploitation and con-
trol of woodland and scrubland in the Byzantine world. BMGS 16 (1992) 235–298. For accompanying archaeological and 
written evidence cf. LEFORT, ��!������&����, esp. 212–263 (on Macedonia); CURTA����&����������\&��:���������?�$$���Y����
276–281; F. CURTA, The Edinburgh History of the Greeks, c. 500 to 1050. The Early Middle Ages. Edinburgh 2011, 166–208 
(with a list of 22 churches built in Greece between 1000 and 1050); J. BINTLIFF, The Complete Archaeology of Greece: From 
Hunter-Gatherers to the 20th Century AD. Malden – Oxford 2012, 391–395; M. VEIKOU, Byzantine Epirus. A Topography of 
��������#�����=�������#��������������*������Q������^���&����������&������\:��&����$�Y������!���������L���!��
The Medie-
val Mediterranean�¬¨�=����$������������q­{q����:=��}«��}¬���$��¨q��¨¬=�

 51 KAZHDAN – EPSTEIN, Change in Byzantine Culture 31–34, B. BORISOV, Demographic and Ethnic Changes during XI–XII Cen-
tury in Bulgaria. Archaeologia Bulgarica 2 (2007) 71–84; STEPHENSON, Byzantium’s Balkan Frontier 84–89; GEROLYMATOU, 
(���5Ð��5�ê���������Ì�ê6����{|{�{||²�CURTA����&����������\&��:���������?�$$���Y����q¬��q¬¨²�A. MADGEARU, Byzantine 
Military Organization on the Danube, 10th–12th Centuries (East Central and Eastern Europe in the Middle Ages, 450–1450, 
*��=� qq�=����$������������q­{��� ��:=� {­{�{}}=����:��`������!��� �*�$��!�� ����\��������&������� !�=� IZDEBSKI – KOLOCH – 
��������	
��\´:��������`	���������$�����#����!���#�!������� =̀�����������������$�����#������`:��������L���������+��&-
���������������?�������`��������?���������L�$�+�����	��������������!��*�������+����::&:��������#�%�!�#
���{­«��Q�������
have hints at the establishment of new villages and the foundation of settlements and monasteries in that region: P. GAUTIER,
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�����Q�������������$`�����������������������$���$��������~&��!`�����´���#��Q��������*��������#��-
�����$�����&����´�����:�!����`�������������������������{{���!���&�`���$�!����������{{th century could be 
characterised as “period of extremes” with regard to the occurrence of adverse weather conditions 

��=�qª���$�q|�=������´�#:������������������#�!���������#�
����!��������$*�����!��$���������������
`�����{­�q����{­�«�
���$��!��
�$���:�!����`����"���������`���	����������$`�#�������$����������$�!�����
of possible climatic factors for the 11th�!���&�`�!������
`��*����������{¬ªª=52 These events again illus-
trate the regional variances of such phenomena (as did our proxy data) as well as the pressure such 
variances could exert on the mobility of population from distressed areas into less affected ones.53 
"��{­�q��È��#������$�:�������!�I�����!��$�^�::�$�!����+�:��������������Y�#����������$�X��������

Q���������������������������Y�
����Q������������*��:��������!��$�������&���$�������
�*��=������!�&��$�
large scale movement of population, which both Emperor Romanos III Argyros as well as the church 
(the Metropolitan of Ankyra) tried to temper with “money and other necessities of life”. Two years 
later, locusts destroyed the crops in parts of Bithynia and the Thrakesion, “compelling the inhabitants 
to sell their children and move into Thrace”. Again, the Emperor “gave to every one of them three 
:��!���������$���$��������$��������#�������&�����#�I=�"��{­�¨������*����Q�������!!�#:����$�
`�+�-
!���������$��$�#���$������������&�����!��$�\&��:����:��*��!��=�"��{­�|��$��&������$���#���������`�
reached the region of Constantinople; yet the government was able to soften the impact of crisis in 
����!�:�����
`�
&`������������������
*��&��`�&�����!��$�:��*��!������X��������$�+���:������=��&�����
{­�«����#���������`���������&!��\&��:�������!�����È����!���?�!�$���������`#�����$���������������
right into Thessaly”.54 Most interesting is the spatial pattern of advance of the crisis phenomena to-
Q��$������!�������������������\#:����
�������#�����\������$����#�����'�����
��=�¨�=

Regional variances on a larger scale across the Eastern Mediterranean can be also illustrated with 
an episode reported in Arabic sources: in 1054, one of the in the 11th�!���&�`����~&������Q���*�������
'����³��$��������!��$�\�`:�=�����¢���#�$���*���#�������^�������´:�!�������#������$�&������������
�����´��&�����������������������#�����:��*��&�����*�������~&����$��������:����#��#:��������������-
nos IX Monomachos. The emperor agreed to ship 400,000 irdabb, which are 2,700 tons of grain, to 
\�`:�=�������#�&���Q�&�$���*��
�����&��!���������&::�`�{­�­­­���$�*�$&������������`���=55 This was 
��#�$����~&�����`����!�#:���$�Q��������{­�­­­���������������\�`:��:��*�$�$�����^����������:������
����:����$�����&���������
&���������&��!��������$�#:�����������!������!����������������������#�����:�����
of Cairo (a measure thus similar to the purchase of grain for Constantinople in the drought year 1037, 
�����
�*��=�����!�����������&#��������&!��~&���������!�&�$�
��:��*�$�$����#������#:�������������&�-
es in and around Constantinople.56 That these storehouses in contrast to the ones in Egypt were full at 
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�����L��������+���&������=�REB 42 (1984) 5–145; Byzantine Monastic Foundation Documents. A Complete 
��������������������&�*�*����¢�&�$������`:������$������#������$���$�
`��=����#�����Y=�^����������$���X���=�������������
D. C. 2000, 507–564; HARVEY, Economic Expansion in the Byzantine Empire 64–66, 160.

 52 N. SVORONOS��\�&$����&������������������������&���������!�����������!���#���$����\#:�����`	�����=����$���{¬|�����:=��}«��¨­�
(originally published in 1966). Cf. also KAZHDAN – EPSTEIN, Change in Byzantine Culture 27.

 53 Cf. PARKER, Global Crisis 70–71, for a model of “connected shallow ponds” for the links between regions and markets which 
are affected by environmental stress in different ways.

 54� "���������`���	���{«�
��#�������Y��`������{{���$�{|�
�«ª��ª¨�|����$��«¬��¨«�ª}�THURN); transl. WORTLEY 364 and 367; cf. 
TELELIS��#Ì�ÌÛ�������,����Ï6�ÌÏ�����}}��}¨¨²�HALDON et alii, The Climate and Environment of Byzantine Anatolia 127; 
MORONY��?�!����������`�����{ª­=���������#:�!�������!&�������������!�#
��������Q������*����Q����������$��&�������������������
of the Near East during the 12th–14th cent. cf. RAPHAEL��^��#������$�+�����!���^��#����{ª«�{||²�MORONY��?�!����������`�����
151–156; WIDELL, Historical Evidence for Climate Instability.

 55 Calculations based on J. KODER, Gemüse in Byzanz. %���¢���!���#8��*������&��������������:�����#���!���$���L��:������
(Byzantinische Geschichtsschreiber, Ergänzungsband 3). Vienna 1993, 100–103; cf. IDEM, Regional Networks in Asia Minor 
174 (Appendix II).

 56 M. MIOTTO��1��Ï���ÛÏ�ë�6Ð��� �Ï�-�������;����,�����ÛÏ�)�����Ø0Ï�ë��Ï����4Ð�(Ï����.�������Ø�,ë���ÛÏ� ������0Ï�
ê6�ÌÛÏ�ë��Ï�êÌ���î.����,���Ï�{­��������Ï�{{����0Ï�=�Thessaloniki 2008, 251–252 (with reference to the Arabic sources);
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this time we also know on the basis of the information from Zonaras who reports an above-average 
���*������������#:������������:����$=�\~&���`�:��´`�$�������#�'�����Q�������Y����������$�!����������
#����������!���!��$���������$��#:��*�$����!�#:�������Q��������!������`������������{­�­��
��=�q��.57 
Yet the death of Konstantinos XI in January 1055 dashed all hopes of the Fatimid regime for support 
from Constantinople, since empress Theodora decided to cancel the deal.58

In general, besides parts of Iran and of Armenia, Egypt is the region of the Near East where El-
���
�&#����!�������Q�����
���=�Y�������$`����������!��������&!�����������`�����~&���
{¬«­����$�X���	�
X��#�
q­­�����*������`��$����$����������~&������Q���*�����������'����¢���$�*��`�#&!��!�����
&��$����
the destabilisation of the Fatimid regime in the period between 1021 and especially 1062 and 1074 
Y%�
��=�q«�=59���#���������`	����&#����&�$�������#��:����$��������#����!����:�����������#:����Q���
only prevented by the coup of a military leader from outside the capital; the “Alexios Komnenos” of 
¢���#�$�\�`:��Q�����$�����Ã�#¹�G�����Y�#������!��*�������"���#���$���&�$��������$`����`����*�	�����
who would rule instead of the powerless Caliphs for the next decades.60

To sum up the results of the evaluation of the scenario of a “Collapse of the Eastern Mediter-
������I;�����!�����!�����&!����������!����$����������������!��#���!�!��$������������������������&�$�
�����[����Q��!���!�#
���$�Q������!�:������8��#������$���!�&�$���*��!�����
&��$����#����������������
west and a decline of the demographic potential in a sensitive region for the defence of Byzantine 
Y�������=�����~&���`��
���*��������������~&��!`����#����������!����´���#�����$���#��������^�������
and Western Asia Minor. Yet despite a general “cold trend”, we detect pronounced differences in the 
climatic and agricultural trajectories for different regions of the Near East and especially also within 
the Byzantine Empire in the 11th century. Besides other sources, pollen data indicates a continued 
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���"����:��%���=�IGBP PAGES/World Data Center for Paleoclimatology 
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188–189 for similar cases of the intermixture of diplomacy and the trade of grain in times of need in the 12th century (Norman 
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1/2 (1980) 67–101; FELDBAUER, Die islamische Welt 66–67, 361–362; The Cambridge History of Egypt, Volume I. Islamic 
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and their climatic implications. Quaternary International 173/174 (2007) 101–112; F. HASSAN��'����³��$�$��!������$&�����
����?�$��*���^��#����Y��#�� =̀�+YL\����Q��{¬<{�
q­{{���­��{²�D. KONDRASHOV – Y. FELIKS – M. GHIL, Oscillatory modes 
of extended Nile River records (A.D. 622–1922). Geophysical Research Letters �q�
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IZDEBSKI, A Rural Economy in Transition 140–141. In general on the special ecology of Egypt and also for later periods see: 
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��$���X�����`����\�`:����$=�+���`�{¨�²��=�B. DADOYAN, The Fatimid Armenians. Cultural and political In-
teraction in the Near East (Islamic History and Civilization�{«�=����$�����'�Q�Á������^�������{¬¬|��{­|�{q|²�G. DÉDÉYAN, 
����Y�#�������������L��!���?&�&�#�������^������=���&$���&������:�&*�������#�������$�������+��!����������#�$�����������

{­ª«�{{¨­���q�*���=����
���q­­���««{�«¬{=



210� ���������+���������:�����

agro-economic growth in Anatolia and Greece in most regions. Therefore, we cannot accept a sce-
nario of general climate-caused “collapse” of Byzantium, but may assume a contribution of envi-
ronmental factors to also otherwise crisis prone socio-political and military conditions. 61 The same 
seems true for other regions of the Eastern Mediterranean and the Near East; a very strong correlation 
���!��#���!�:���#��������$�:�����!���&������!���
��$�!&#����$�����\�`:��Q���������:�!��!��!���� =̀

THE BYZANTINE ECONOMY IN THE 11TH–13TH�^\'�¤�Á;���?\�^�'�"%\�Y�"�'� 
�'�^�"?Y�"^�^�'%"�"�'��"'�^�?+Y�"��'

The discussion about the 11th century crisis is part of a wider debate on the socio-economic develop-
ment of Byzantium before and during the Komnenian period (1081–1185). The consensus of modern 
�!��������:�Q����&##�$�&:�
`�����&����q­­q��������È\!���#�!�X�����`�����`	����&#I���������������
despite signs of severe political crisis “the eleventh and twelfth centuries have been recognized as 
:����$������!���#�!����Q��I��Q����È���������������#������`	������������� �̀�������Q�����$��V&�!�����
between military and territorial developments on the one hand and economic activity on the other.”62 
In 2008, Whittow allowed himself to disagree, arguing that “the empire was not as rich as it appeared 
to be” and that the 11th and 12th century growth was not that impressive, especially when compared to 
!����#:������&��$�*���:#������������È����������I=63 Climate proxies and pollen data cannot pro-
$&!�����Q�������~&��������$��!&���$�Q�����������!����´���&!����������!�&����#:�!�����������������������
������������������Q������������!�##��!�²�
&�����`����&#��������������������*����#���������#�Q����
within which Byzantium and other economies of the Eastern Mediterranean had to operate in the 
12th century (also in comparison with Western Europe) and provide additional data for the increase 
or decrease of agricultural activity in various regions. In general, in the 12th century temperature and 
precipitation conditions – with the exception of sites in Iran and Armenia, again, as well as Egypt 
�����#������*��
����#����
����!����������������{{th century across the Near East, Anatolia and the 
�������� 
��=�ª�=64 Yet, especially for Anatolia, pollen data indicates very different trajectories for 
agricultural activity between the coastal areas and the interior; thus, again, regional variability dom-
inates the picture.

 61 In general on the 11th century in Byzantium see J. C. CHEYNET��+�&*�������!����������������`	��!��
¬ª��{q{­��
Byzantina 
Sorbonensia�¬�=�+�����{¬¬­²�ANGOLD, The Byzantine Empire 15–23 (on scholarly debates on the 11th�!���&�`�²�������������-��
ëÌ���-ë��
²������� ,Ï������Ï�{{����0Ï����$=�'=�[�`���$�&=�Y������q­­�²�ANGOLD���������:�~&�����^������¨«��ªqª²�D. KRAL-
LIS��?�!�����Y�������������$�����+�����!�����"#:������%�!��������\��*�����^���&�`��`	����&#=���#:��q­{q²�M. C. BARTUSIS, 
���$���$�+��*����������`	����&#=�����"�����&��������+������=�^�#
��$���q­{q��{{q�{ª­����$�P. FRANKOPAN�����$���$�+�Q���
�������?�$$�����$������+����$����;�������!����X�����`�����`	����&#���$=��=�X��$��. Malden – Oxford 2009, 112–142 (both on 
the distribution of land and power in the countryside); HALDON et alii, The Climate and Environment of Byzantine Anatolia 
127. 

 62� ����\!���#�!�X�����`�����`	����&#���$=�Y=�\=�����&=���*���=�������������%=^=�q­­q��{{¨­=�^�=�P. MAGDALINO, The Empire 
of Manuel I Komnenos (1143–1180). Cambridge 1993, 140–171; ANGOLD, The Byzantine Empire 173–180 (on debates on 
the 12th century); A. HARVEY, The Byzantine Economy in an International Context. Historisch Tijdschrift Groniek 39/171 
(2006) 163–174; M. KAPLAN – C. MORRISSON�����!���#���
`	������=�+���:�!��*��������������:��~&��=�Revue historique 630/2 
(2004) 391–411; LAIOU – MORRISSON, The Byzantine Economy 90–165 (for a more recent synthesis). On the debasement of 
the nomisma cf. M. F. HENDY����&$������������`	�������?������`�\!���#`�!=��­­�{}¨­=�^�#
��$���{¬«¨����:=�¨­ª�¨{­²�
KAZHDAN – EPSTEIN, Change in Byzantine Culture 25–26; C. MORRISSON, �`	�������?��� =̀�"���+��$&!�������$�^��!&��������
in: The Economic History of Byzantium, esp. 931–933; C. CAPLANIS, The Debasement of the “Dollar of the Middle Ages”. 
The Journal of Economic History�ª�<��
q­­���|ª«�«­{²����?��$���`	��������$=�^��`��� 292–311; LAIOU – MORRISSON, The 
Byzantine Economy 147–155.

 63 WHITTOW������?�$$����`	�������\!���# �̀���:=�}«|�}¬{=��������������!��!�&�����
���Q����!�#:�������������!����!���#�!�
developments in Western Europe, Eastern Europe and Byzantium in the Middle Ages.

 64 Cf. RAPHAEL��^��#������$�+�����!���^��#�������:=�q{�q|��MORONY��?�!����������`�����{}|�{}¬���$�WIDELL, Historical Evi-
dence for Climate Instability, for droughts and famines in various regions during the 12th century. 
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A pronounced improvement of precipitation conditions as well as an increase of human activity 
from the mid–11th century onwards has been recently reconstructed on the basis of data from the 
����������
����������Q������������������`��������+���!�:����`����Y����!���:������#���$*�����`����Q�������
*����������`	����&#=�Y�È:���I����*���!&��&�������
�����$������$���������:����$����#�{{­­����{q¨­�
AD. A similar increase in indicators of human agricultural activity can be seen in pollen data from 
������&������������[����`������
����=�Y��Q�����������!����������\����
�&#������!�&�$�:��:���������
climate somehow “favoured” the crusaders in several regards. Other evidence illustrates the occur-
rence of severe droughts and famine in the Crusader states especially during the 12th century (see 
��=�q¬�²�
&������������������È�����I�����#���Q�����
������!�:��Q�������������&�������������*��`�Q����
(in contrast to the 13th century, when also general political-military conditions had changed to their 
disadvantage).65

The differences between regions within Asia Minor66�$��:������#�����`�
����!����!��#���!�!��$�-
tions can be highlighted for two sites relatively near to each other: the already mentioned Köycegiz 
LÂ�8�����������Q�����:������$������$�!�������������!������!���������!������!&���*���������#�����{{th 
to the 12th century67����$������Â�8��LÂ�8��������
��$����
��Q������������$��`����
��=�{|�=�X�����Q��
observe from the late 11th until the early 13th�!���&�`���������!����$�!���������������:��������������������
pollen sites beyond the new borders of Byzantine power in Anatolia.68 As Haldon has argued for the 
Nar Gölü in Cappadocia and Izdebski et alii for other sites, this could be connected with the occupa-
��������������������
`�*����&���&���������&:�����Q�����������&������
��������$��������������*����=��&!��
an interpretation of the impact of the arrival of Türkmen nomads on the agricultural areas in the Near 
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������[����`�=�^�=��=�REDFORD, Trade and Economy in Antioch and Cilicia in the Twelfth and Thirteenth Centuries, in: Trade 
and Markets in Byzantium, ed. C. Morrisson. Washington, D.C. 2012, 297–309. On famine and droughts in the Crusader 
states and their reactions to it cf. RAPHAEL��^��#������$�+�����!���^��#����q{�q|��¨ª�¬}���$�{¬{�{¬�=

 66 Cf. IZDEBSKI, A Rural Economy in Transition 204–233 on the loss of homogeneity of the “rural world” in Asia Minor in the 
��������������#������Y���~&��`��������?�$$����`	�������:����$���$�����$�*�����`�
È����:�$�������!������������#������$��!�-
nomic situations between various parts of Asia Minor”) in the following centuries.

 67 IZDEBSKI, A Rural Economy in Transition 172–177. On the continuing, albeit impaired urban economic activity in Western 
Asia Minor cf. R.-J. LILIE��X��$���&�$�+�������	Q��!����$�#�
`	�������!�������!��&�$�$������������!������##&����[���-
$����+����&�$�L��&�����$���\:�!���$�����#������&�$�$���Y�������
{­«{�{q­}�=�Amsterdam 1984, 145–177; HENDY����&$����
in the Byzantine Monetary Economy 108–131; KAZHDAN – EPSTEIN, Change in Byzantine Culture 36–39; MAGDALINO, The 
Empire of Manuel I Komnenos 123–132; GEROLYMATOU��(���5Ð��5�ê���������Ì�ê6����{q¬�{��²�J. T. ROCHE, Conrad III and 
������!��$�^�&��$����������`	�������\#:������$�Y���������{{}|=�
+�%���������¤��*�����`������=�Y�$��Q��q­­«��{­q�{q�=

 68 IZDEBSKI, A Rural Economy in Transition 165–168; MCMILLAN��Y� L"�� �::���!�� ��� :�����*���������� #�$��������Y::��-
dix 32–33.

 69 Cf. Matthew of Edessa II 43 (transl. A. DOSTOURIAN, Armenia and the Crusades: The Chronicle of Matthew of Edessa. ���-
��#�{¬¬���{}��;�ÈY������
����������������`����¨q«��������Y�#����������¿{­|¬�{­«­À������*������#�����!!&���$�����&���&������
�������$���������*�����������������!���������$��Q��!��������!���$�����������$���������?�$��������������²���������
���$������`�
and ferocious Turkish nation spread over the whole country to such an extent that not one area remained untouched, rather all 
the Christians were subjected to the sword and enslavement. The cultivation of the land was interrupted, there was a shortage 
of food, the cultivators and labourers decreased due to the sword and enslavement, and so famine spread throughout the 
Q��������$=�?��`�������
�!�#��$�:�:&����$���������������:��:����¿Y�#��������$��`�����^���������À�
��������$�!��������$�
the country of the Romans became desolate; neither food nor security was to be found”. Cf. ROCHE��^����$�"""���$��������
cond Crusade 141–152 (also citing this passage). J. F. HALDON, “Cappadocia will be given over to ruin and become a desert”. 
Environmental evidence for historically-attested events in the 7th–10th centuries, in: Byzantina Mediterranea: Festschrift für 
Johannes Koder zum 65. L�
&���������$=��=���������\=�������������Y=��8�	�����?=���������:�&��&=�Vienna 2007, 215–230; 
IZDEBSKI, A Rural Economy in Transition 145–215; HALDON et alii, The Climate and Environment of Byzantine Anatolia 
{}{�{}q�
Q������=�}���{¨{²�
�����	
���	����������������	
, Exploring Byzantine and Ottoman economic history.
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Á����*�$��!�����#��������������������!����`�$��!&���$�
`�+��!�!���&������������$��:�������������#�
severe crises due to invasion and warfare, the long-term impact of the arrival of Türkmen groups on 
agriculture was not necessarily negative.70�"�������`	����������V&��
��$������������������{qth century, 
a “symbiotic” relationship can be found in the Maeander valley, where transhumant Turkish nomad 
groups used to winter while returning to the Anatolian plateau in summer. This happened with the 
consent of Byzantine authorities and was even acknowledged in a treaty between Emperor Manuel 
"���#��������$��&���������M�Y������""����{{ª{����!����	����È�����
�����$���Q��������#������
����-
!�����!�����!�������&��~&�I����������#�������������$=71�����:�������������!��³�!��
��Q������#�$��
and sedentary groups was of course always there, but the mere presence of Türkmen groups is not 
�&��!���������´:���������������#�$�!������������!&��&�����!��*��`������!�������������=�Y�������:�!��!�
(regional) combinations of environmental, socio-economic and political forces played a decisive role 
and demand further in-depth analysis.72��������������$����Y������������Q��!���Â�8��LÂ�8����Q�������
neighbouring sites with similar trajectories were situated, seems to have remained a relatively inse-
!&������������������
���*�$�
`�����!�����!��������������!��$�^�&��$���������{{}­��
Q���#������������
���������������$���������!��`�Q��������!&���*���$�$&�������������#������&��������$����������������#���$�
potential for renewed agricultural growth.73

 70 PEACOCK������L��������V&��\#:����q¬��q¬|����:=�q¬|;�È�����8��#�����&����$��������������:����#&�&���$�:��$��!`�Q��������
settled population, to whom they sold their animal products and from whom they would have bought grain. Even if the rela-
tionship was far from unambiguously happy, in the main the evidence bears out (…) that nomads were a positive economic 
force”; see also D. DURAND-GUÉDY��'�Q�����$���������+�����!���X�����`����"����¤�$�������L��������V&~��
{{���{q���^���&-
ries). History Compass 13/7 (2015) 321–337. For a new analysis of the establishment of Turkish power in Asia Minor cf. A. 
D. BEIHAMMER��+������!���+��´����"$��������&�$�X����!�����
��$&������$���¢�8�:�����$����8����!����\´:���������������������
(Deutsche Arbeitsgemeinschaft zur Förderung Byzantinischer Studien�����$�������q­{��=�Munich 2013. For considerations 
�������:����
�����	������&��������#�$����&:����$�!��$�����������`	����������V&��
��$�����$���������{qth to 13th cent. see now 
D. KOROBEINIKOV, Byzantium and the Turks in the Thirteenth Century. Oxford 2014, 219–245.

 71 P. THONEMANN������?����$���[���� =̀�Y�X������!���L�����:�`����#�Y���~&��`� ����`	����&#=�^�#
��$���q­{{��«�¬�
Q����
further references); cf. A. F. STONE�����##���������&��������$�;�\&�����������������������������������V&���&���=�BSl 62 (2004) 
125–142, esp. 137–138; MAGDALINO, The Empire of Manuel I Komnenos 125–127; E. RAGIA�����Ï�Ø����,ÏÛë���ÛÏ�ìÌ�,-
�ÛÏ�ë���#���,�(ë-����Ï�{q����=��������ì5���#��,ëë�Ð�����#Ì��Ï��Ø-��=�Symm 17 (2005–2007) 223–238, and F. DÖLGER, 
Regesten der Kaiserurkunden des Oströmischen Reiches von 565–1453. 2. Teil: Regesten von 1025–1204, zweite, erweiterte 
&�$�*��
��������Y&³����
���
������*���P. WIRTH. Munich 1995, nr 1441a, 1444 and 1446 (on the treaties between Byzantium 
��$��������V&������{{ª{<{{ªq�=

 72� Y���´�#:�����Q��� �:�!��!� �´���$�$�$�#���� !�&�$�:����`� ����� �����$������`�$&�� ��� �� !�#
����������� :�����!��� ��$� ��*�-
���#��������!��������:��*�$�$������!����������#�����?�������`������=������+��$��#������+��#���
�� �Ï��Ï,�5���������Ð�
#�Ï.Ð�á,����;��/�~���ë-ÛÏ�yÌ������0Ï;�Ø�ê�Û�����.�5�Ø�ë�Ð���$=�M. NYSTAZOPOULOU-PELEKIDOU. Athens 1980, nr 50, lns. 
69–100): in February 1073, Andronikos Dukas, cousin of Emperor Michael VII Dukas, was granted a part of the former im-
:������$�#�������Y��:������������?����$���$�����:�������!�&$�����*��*����������$�!�=�̈ �­­­�#�$����������$=�\��������������������
��$�
������$��������+�����&��������#��`���$�#����:��
�
�`���$�
����!����!���$�
`��#:�������&������������#����#��
�����=�
From the praktikon drawn up for Andronikos, we learn that some buildings and infrastructure (such as a xenodocheion) of 
�������������$��������������&����&�$���������Q���
*��&��`������!����&���#:�������$#�����������²��~&��� �̀��������:��!���������#�
���$���$�
������������������*���?����$���$&�����³��$���=���������#����������������������Q����������:��$&!��*��������&�:&��Q���
clearly below the amount which could be expected under better conditions. For a detailed reading and interpretation of this 
document cf. now THONEMANN, The Maeander Valley 259–270, and BARTUSIS�����$���$�+��*����������`	����&#�{q��{q}=�^�=�
also ANGOLD, The Byzantine Empire 87, and HARVEY, Economic Expansion in the Byzantine Empire 68–69 for references to 
this document. On the changing landscape and the micro-climate in that area cf. G. TUTTAHS��?�����&�$�$������������������-
ben in Wohlstand und Not in Antike, Mittelalter und Gegenwart (Schriften der Deutschen Wasserhistorischen Gesellschaft, 
���$��
��$�¨�=�Bochum 2007, 16–38, 428–430; M. KNIPPIG – M. MÜLLENHOFF – H. BRÜCKNER, Human induced landscape 
changes around Bafa Gölü (western Turkey). Vegetation History and Archaeobotany 17 (2008) 365–380; B. DUSAR – G. VER-
STRAETEN – B. NOTEBAERT – J. BAKKER, Holocene environmental change and its impact on sediment dynamics in the Eastern 
Mediterranean. Earth-Science Reviews 108 (2011) 137–157 (also for a general overview on the possible impact of expanding 
human activity on sediment dynamics for various sites across the Eastern Mediterranean).

 73 
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, Exploring Byzantine and Ottoman economic history (especially for data from the area 
���+���$�������$�BAKKER et alii��^��#�����:��:����������$�*����������
������$��!&���������:����
�����!�������������$�!�������
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��!�&$����^��������$�������&�������������=�
As most scholars agree, they now constituted the economically most important provinces of the 
empire –illustrated on the basis of the distribution of imperial domains in this period, for instance.74 
�����������������Q���
���*�����������$�������!����������:������$���;�Q���������!&��&�������Q���������������
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12th century, but especially also the position of these sites near the Via Egnatia and the main route of 
advance of the Normans during the wars in the 11th as well as 12th century may have contributed to 
�����
����!����!��$���������������!&��&����$�*���:#���=75 Yet in general, palaeo-environmental data 
!����#�������!��������������{qth century economic growth developed for most areas of modern-day 
Greece on the basis of other data, be it the increase in the number of settlements mentioned in the 
documents of Mount Athos for the western Chalkidike, the increase in the number of church buil-
dings in Messenia from the 10th to the 13th�!���&�`����������!�������������#������`���$�����^����������
Athens.76 Also the increase in the number of sites of Venetian commercial activity (as documented in 
��!�#:�������
��Q��������^��`��
&�������{­«q���$�{{¬«����:�!����`��������:��*��!������������&������
Balkans has been interpreted as indicator of economic growth and demand – despite the long term 
!����~&��!����������!��*������#�`���*����$=77

From a climate historical point of view, the Komnenian Empire of the 12th�!���&�`�
������$����#�
generally favourable conditions as they can be observed in other parts of the Eastern Mediterranean as 

  agricultural activity as documented in pollen data for south-west Anatolia). HENDY�� ��&$���� ��� ���� �`	������� ?������`�
Economy 108–131; KOROBEINIKOV, Raiders and Neighbours 713–717; MAGDALINO, The Empire of Manuel I Komnenos 124–
132 (also in general on conditions in western Asia Minor in the 12th century); GEROLYMATOU��(���5Ð��5�ê���������Ì�ê6����
125–126. For Attaleia see H. HELLENKEMPER – F. HILD���`�����&�$�+�#:�`�����
TIB 8). Vienna 2004, 305–307, and F. HILD, 
[�������Q����	&����$�;�%��������$������&	�������$���\������&�$�]Q���������&		&��������������������;�X��$����8����&�$�
Verkehrswege. Aspekte der Warenversorgung im östlichen Mittelmeerraum (4. bis 15. Jahrhundert), ed. E. Kislinger – J. 
Koder – A. Külzer (Veröffentlichungen zur Byzanzforschung 18). Vienna 2010, 111–113 (both studies with detailed discussion 
���������&�!������������!��$�^�&��$�); ROCHE��^����$�"""���$�������!��$�^�&��$��{¨{�{¨q²�KOROBEINIKOV, Byzantium and 
the Turks 152–153. 
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���	����������������	
, Exploring Byzantine and Ottoman economic history; HENDY����&$���� ��� �����`	�������
Monetary Economy 85–90; MAGDALINO, The Empire of Manuel I Komnenos (esp. map 2); BARTUSIS�����$���$�+��*���������
Byzantium 165–170. For data on Crete cf. M. A. ATHERDEN – J.A. HALL, Human impact on vegetation in the White Mountains 
of Crete since AD 500. The Holocene 9 (2) (1999) 183–193.

 75 JAHNS, The Holocene history of vegetation and settlement; KOULI – DERMITZAKIS��̂ �����
&�������������\&��:����+������%���
���=�
�����������T�²�A. AUFGEBAUER et alii, Climate and environmental change in the Balkans over the last 17 ka recorded in sediments 
���#������+���:��
Y�
����<¢=Á=�=����?�!�$����<L���!��=�Quaternary International 274 (2012) 122–135; K. PANAGIOTOPOULOS 
et alii��[������������$�!��#����������`�������������+���:������������!�������������!���=�Quaternary International 293 (2013) 157–
169. Cf. GEROLYMATOU��(���5Ð��5�ê���������Ì�ê6����{}{�{}}�
����������&������������������:������������[���\�������=����������

�����	
���	����������������	
, Exploring Byzantine and Ottoman economic history, whose synthesis for the mountainous 
���������$����?�!�$�������$�!�������������!������!���������!��������:����������������!�����`����#����������{qth cent. onwards.

 76 KAZHDAN – EPSTEIN, Change in Byzantine Culture 34–37; ANGOLD, The Byzantine Empire 280–286; LEFORT, ��!������&�����
(various contributions); LAIOU –MORRISSON, The Byzantine Economy 91–96; WHITTOW, The Middle Byzantine Economy 
475–476; CURTA����&����������\&��:���������?�$$���Y�����q���q|²�GEROLYMATOU��(���5Ð��5�ê���������Ì�ê6����{¨q�{|­²�
BINTLIFF, The Complete Archaeology of Greece 391–393 (with graphs); 
�����	
���	����������������	
, Exploring Byzan-
tine and Ottoman economic history.

 77 LILIE��X��$���&�$�+����������:=�{{|�qq{��������"�������:�����!���������!��������������`	�������:��*��!��²�LAIOU – MORRISSON, 
The Byzantine Economy 141–147; GEROLYMATOU��(���5Ð��5�ê���������Ì�ê6����{­q�{­¬²�WHITTOW, The Middle Byzantine 
Economy 476–477; D. JACOBY, Venetian commercial expansion in the eastern Mediterranean, 8th–11th centuries, in: Byzantine 
trade, 4th–12th�!���&����=�����Y�!�������`������!���������������$�"�������������\´!�����=�+�:����������������`�\�������:�����
�`#:���&#�����`	���������&$�������=��������^��������¤��*�����`�����´���$��?��!��q­­}���$=�?=�?&�$����?����=�¢�����#�
– Burlington 2009, 371–391.
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well as in Western Europe.78 There, demographic and economic growth was indeed more spectacular, 
documented for instance in the number of newly founded cities in Central Europe or the large scale 
colonisation movement towards Eastern Central Europe. At the same time, growth and agricultural 
expansion started here from a lower level of economic and demographic intensity when compared 
with the ancient cultural lands of the Mediterranean.79�\~&��� �̀����!���������������\�������?�$������-
������
����!����!��#���!�!��$������������������\&��:���������`�!����!������$�#�����������{{th century, 
but continued until the end of the 13th�!���&�`�
$��:������*�������*������#������������=��­���Q����&:�
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data indicates a continuation of humid conditions until the 14th century), on the contrary, we observe 
another change of climatic conditions towards less favourable parameters from the end of the 12th 
!���&�`���Q��$��
��=�|�=�����Q��������!�������������������#����������������"����
�!�#��$�������Q����
�����´!�:������������
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����������\�`:�=80 For North-western Anatolia, proxy data 
 
 
 78 Cf. already the observations in KAZHDAN – EPSTEIN, Change in Byzantine Culture 27.
 79 F. SIROCKO – K. DAVID, Das mittelalterliche Wärmeoptimum (1150–1260 AD) und der Beginn der Kleinen Eiszeit (nach 1310 
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HOFFMANN, An Environmental History of Medieval Europe 114–154. Cf. also P. TOUBERT, Byzantium and the Mediterranean 
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Baltic, cf. A. G. PLUSKOWSKI – A. BOAS – C. GERRARD, The ecology of crusading. Investigating the environmental impact of 
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the Northern Aegean); SCHÖNWIESE, Klimatologie 304–307; R. GLASER, Klimageschichte Mitteleuropas. 1200 Jahre Wetter, 
���#�����������:���=�%��#���$��ýq­­«²�HOFFMANN, An Environmental History of Medieval Europe 169–174 (on conditions 
���������������?�$��������������$��{«��q¬�
�������
����������������È�������"!��Y��I������������\&��:��=�¢�������$�������#�
��!��`�����L. SADORI et alii�����������|�#������������*������������$�!��#����!���������������$��+���&���
!���������!�� �̀�"��-
ly). Climate of the Past 9 (2013) 1969–1984. Cf. I. G. TELELIS��?�$��*������#�+����$����$�����������������������������"!��
Age; RAPHAEL��^��#������$�+�����!���^��#�������:=�¬¨�{{­²������#�������$�!����������&
������!�������������\&��:����$����
the Western Mediterranean in the 11th–14th�!���=�������:=�����!�����
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�������������:�:&���������������¢�����̂ �&��$��!�=��=�+�=�SALVIN, Crusaders in Crisis. Towards the 
���Y�����#���������������������$�'��&����������È+��:�����̂ �&��$�I����{­¬¨�{­¬ª=�Imago Temporis. Medium Aevum 4 (2010) 
175–199, and P. B. I MONCLÚS��¢�#������������������������!!�$�����*�������È!��V&�!�&���$��{�­­I=�®�:��:���$�&�����~&û������
!�&������;�����$��������$�������!��V&�!�&���$��{�­­���|�«ª����:=�}«�¨­������#�������#��`�:����������������\&��:���������̀ �����
1093–1095. On the spatial and temporal diversity of climatic conditions during this period cf. H. F. DIAZ et alii���:��������$�
Temporal Characteristics of Climate in Medieval Times Revisited. Bulletin of the American Meteorological Society 92 (2011) 
1487–1500; Medieval Climate Anomaly, ed. Xoplaki et alii; L. BENSON et alii��+����
����#:�!����������`�{{�����#�$$���{q�����
and late–13th-century droughts on western Native Americans and the Mississippian Cahokians. Quaternary Science Reviews 
26 (2007) 336–350. On different trajectories of climatic conditions in the Western and Eastern Mediterranean see ROBERTS 
et alii��+�������#������!����*�$��!��������������Q����!��#����������Q�q���}��LUTERBACHER et alii, A Review of 2000 Years 
���+����!��#���!�\*�$��!�����$�A. MAURI et alii, The climate of Europe during the Holocene: a gridded pollen-based recon-
struction and its multi-proxy evaluation. Quaternary Science Reviews 112 (2015) 109–127. For a global perspective see also: 
V. LIEBERMAN����������+��������=���&�������Y�������L��
���^����´���!=�«­­�{«�­=�[��=�q;�?������$�?������;�\&��:�����:���
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Antioch, with a shift towards drier conditions from the later 12th century onwards, which also resulted 
�������*������#��������`����
��Q����{{|«���$�{{«{�
�����������=�q¬�=���#������
���*���������*��
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made for the region of Baghdad on the basis of written sources.81

In general, the years of the Angeloi (1185–1204) in comparison with those of the Komnenoi start-
�$����
�!�#��$�����
������=�{����$�{}����$���:�!����`����������������������������������$�������#�Y�-

��������&��������
��=�{­�82, also colder. The problems Emperor Isaak II Angelos for instance faced on 
his campaigns against the insurgents in Bulgaria in the winter 1187/88 coincide with a general colder 
trend in the second half of the 1180s.83 As for the 11th�!���&�`�����!���������Q������
����!��������*���
adverse climatic parameters contributed to an aggravation of also otherwise crisis prone conditions 
within a fragmenting Byzantine polity (“programmed for destruction”?) in the period between 1180 
��$�{q­}�
������=�q|������������~&��!`����`�����������������&������=84�\~&���`�������������Q�&�$�
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BROOKE, Climate Change and the Course of Global History. A rough Journey. Cambridge 2014, 247–258 (data) and 358–380.
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tolia); for north-western Anatolia see also C. B. GRIGGS et alii�������������!�����&!��������+��!�:���������������'�����Y������
and Northwestern Turkey from an Oak Tree-Ring Chronology, AD 1089–1989. Türkiye Bilimler Akademisi Arkeoloji Dergisi 
IX (2006) 141–146; C. B. GRIGGS et alii��Y������������������~&��!`���!�����&!��������?�`��&���:��!�:���������������������
Aegean from oak tree rings, A.D. 1089–1989. International Journal of Climatology 27 (2007) 1075–1089. For south-western 
Anatolia see R. TOUCHAN – Ü. AKKEMIK – M. K. HUGHES – N. ERKAN, May–June precipitation reconstruction of southwestern 
Anatolia, Turkey during the last 900 years from tree rings. Quaternary Research 68 (2007) 196–202; I. HEINRICH – R. TOU-
CHAN et alii, Winter-to-spring temperature dynamics in Turkey derived from tree rings since AD 1125. Climate Dynamics 41 
(2013) 1685–1701. For lake sediments in south-western Anatolia cf. BAKKER et alii��^��#�����:��:����������$�*���������=�¢���
����¤	&�������^�*���������!�;�LUTERBACHER et alii��Y���*��Q����q­­­�Á��������+����!��#���!�\*�$��!��{­}�{­ª²�GÖKTÜRK, 
^��#�����������\�������?�$�����������ª|�«­=�¢����������!��;�KUZUCUOGLU et alii, Mid- to late-Holocene climate change. For 
Y����!����$��`���;�KANIEWSKI et alii, The Medieval Climate Anomaly, RAPHAEL��^��#������$�+�����!���^��#����|ª�«|�
���
the drought of 1178–1181), MORONY��?�!����������`��������$�WIDELL, Historical Evidence for Climate Instability (also with 
��������!���!��!&������������������~&��!`�����´���#��Q��������*�����=�¢�������$�$;�VOGT – GLASER – LUTERBACHER et alii, 
Assessing the Medieval Climate Anomaly.

 82� ¢�������$�������;�+YL\��q��'��Q����!�������&#��%���
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groups/2k-network (21.04.2015).

 83 Niketas Choniates 398, 30–42 (ed. J. A. VAN DIETEN, '�!�����^���������X��������¿CFHB�{{<{�qÀ=��������{¬|¨�²���^��`����
�`	����&#;�Y���������'�������^������¾���������=�
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level, and that there were abundant water supplies and pasturage by the wayside for the pack animals should one pass over 
���#����������=�X�Q�*������������&��Q���:�����������#���$�����������Q������������!���������!�&����¿%�!�#
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were freezing over, the cold north wind prevailed in that region, and so much snow had fallen that it covered the face of the 
earth and packed ravines and even blocked the doors of buildings, he postponed the campaign until the coming of spring. The 
army was left encamped in that province while the emperor returned with his light-armed troops to the imperial city, where 
he enjoyed himself at the horse races and delighted in the spectacles”; cf. TELELIS��#Ì�ÌÛ�������,����Ï6�ÌÏ�����¨¬{=�����
also STEPHENSON, Byzantium’s Balkan Frontier 288–294; ANGOLD, The Byzantine Empire 304–307.

 84 J. HERRIN������^����:�����������`	�������\#:������������Q������^���&� =̀�Y���&$`������?�$��*���\!���# �̀�&:$���$�*�������
in: EADEM��?���������$�?����:����=�Y&������`��!����������`	�������\#:���=�+���!�����q­{���{{{�{q¬²�ANGOLD, The Byzan-
tine Empire 295–315; P. MAGDALINO, The Empire of the Komnenoi (1118–1204), in: The Cambridge History of the Byzantine 
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coming proceedings of the conference “Byzantium, 1180–1204. The sad Quarter of a Century?”, organised by the Institute
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Konya until the Mongol invasion (1243) can be brought in line with this continuing “dry spell” of 
the 13th�!���&�`�
������=�{����$�q}�����������!�#:�������Q����!�#:������:���������������\������$����
the West.85 Both aspects are beyond the scope of the present paper and shall be discussed in a further 
study.

^�'^�¤�"�'

As our evaluation of Ellenblum’s scenario has demonstrated, neither written nor archaeological nor 
���&�����!������!��*�$��!������Q��&������:�����������������È^����:��I��!���������\�������?�$����-
ranean and the Near East in the 11th century. On the contrary, we encounter high regional variations 
�!����� ��$� Q������ :�����!��� 
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graphic decline and/or a change of political regime (as in parts of Iran, Vaspurakan or in Fatimid 
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developments.86�"�����������!����Q������$�*�������$��:�!��!�!�#
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economic and political dynamics. At the same time, the cases of Byzantium or even of Fatimid Egypt 
point at a relative “resilience” of polities when faced with these dynamics. As “resilience” one can 
understand “the capacity to absorb sudden shocks, to adapt to longer-term changes in socioeconomic 
conditions, and to resolve societal disputes sustainably without catastrophic breakdown.”87 As both 
medieval data and data from the mid–20th�!���&�`�
�����`������$��&���`����$�!�����`��������Q�������
extremes and bad harvests often tend to cluster (as in the seven years of famine in the story of Joseph 
in Egypt88), thus testing the resilience of agricultural communities and political regimes, sometimes 
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of parts of the ruling elites) and the loss of considerable territories (large areas of Anatolia in the Byz-
���������`������$�+����������������¢���#�$�!����=�Á���!�������#�Q��������:�����!�����$��������&��:�Q���
and “imperial grandeur” were maintained. Only towards the end of the period under consideration 
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image of these years in historiography see also A. SIMPSON��'�������^��������=�Y�X����������:��!�����&$`�
Oxford Studies in 
Byzantium). Oxford 2013, esp. 145–196.

 85 Cf. M. ANGOLD��Y��`	���������*���#���� ����´���=�L�*���#������$���!���`�&�$��� �����������$�����'�!���� 
{q­}�{qª{�=�
Oxford 1974; LAIOU – MORRISSON, The Byzantine Economy 167–170; E. MITSIOU��¤�����&!�&�����	&������!�����&�$�"$��-
������ �#�Æ'�	£���!���ò����!�=�
%�������������¤��*�����`����[������q­­ª²�E. MITSIOU, Versorgungsmodelle im Nikäischen 
Kaiserreich, in: Handelsgüter und Verkehrswege. Aspekte der Warenversorgung im östlichen Mittelmeerraum (4. bis 15. 
Jahrhundert), ed. E. Kislinger – J. Koder – A. Külzer (Veröffentlichungen zur Byzanzforschung 18). Vienna 2010, 223–240; 
KOROBEINIKOV, Byzantium and the Turks; G. PRINZING���`	����������$����$�!�&����	Q��!����Y�����	�����´�����	�&�$����-
������������#�]�����&#�!�=�{{«­�{qª{����;�%���%�::���$���=��`	��	�&�$�$������$�!�&�������Y���������*�#��:£����{{=�
���	&#�
13. Jahrhundert, ed. N. Asutay-Effenberger – F. Daim (Byzanz zwischen Orient und Okzident 1). Mainz 2014, 25–37.

 86 Cf. HOMER-DIXON��\�*����#������!��!�� �̀���$�[�����!��{|q�{|}=
 87 HOMER-DIXON��\�*����#������!��!�� �̀���$�[�����!��{­­²�����L�����?�`��%��&��������^&��&����^����´����$=�"������=�^�=�'. 
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state apparatus on agriculture and economy.

 88 Genesis 41, 54; cf. KONDRASHOV – FELIKS – GHIL, Oscillatory modes of extended Nile River records, for a possible climatic 
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 89� ¢�������!��������������������������$��&�������$����������&����������`�������!��q­­ª�!�=�C. P. KELLEY et alii, Climate change in 
����¢�������^���!������$��#:��!����������������!�����`�����$��&���=�Proceedings of the National Academy of Sciences 112/11 
(2015) 3241–3246; P. H. GLEICK���������%��&�����^��#����^���������$�^��³�!������`���=�Weather, Climate, and Society 6 
(2014) 331–340. 
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pressure, accompanied by aspects of environmental stress (the “cold and dry years” of the Angeloi, 
���~&����$�������&��'����³��$�����\�`:�����#�{{ª}���Q��$��=��������#��������$�����!�&���È!����:��I����
1171 respectively 1204, ultimately due to foreign invasions and the establishment of new “foreign” 
regimes in Cairo and Constantinople.90 A more detailed comparison of these periods of crisis in the 
11th and in the 12th centuries for both polities would also deserve a further study.

From the comparison of regional variability via the level of polities these phenomena also sug-
gest global comparisons with other macro-regions and polities to evaluate the “performance” of 
Byzantine or Eastern Mediterranean medieval economies against the background of similar or dif-
ferent environmental, socio-economic and geo-political conditions91 – as Whittow does in his assess-
ment of the Komnenian empire vis-à-vis the high medieval “boom years” of Western Europe (see 
above). This would contribute to the more far-reaching debate on a possible “Great Divergence” of 
socio-economic evolution between Western Europe and other regions on the Old World such as Chi-
na, India, Eastern Europe or the Eastern Mediterranean and Near East, starting in the early modern 
or even in the medieval period and ultimately leading to the political and economic “pre-dominance” 
of Western European countries in the 19th–20th century.92 New data on climatic and environmental 
parameters (which already have been included in earlier analyses) can enrich the set of factors and 
arguments brought forth in these debates and invite to undertake a more elaborate study, which is 
beyond the scope of the present paper.

Maybe in contrast to what one may have expected, the increasing number of proxy data demands 
even more balanced, cautious and complex scenarios for the impact of changing climatic condi-
tions on economic, social and political ones than in earlier (but also some parts of current) schol-
arship. Against this background historians, based on their expertise with the analysis and explora-
tion of complex and sometimes contradictory evidence and phenomena, are able to contribute to a 
more nuanced and appropriate evaluation of the actual impact of environmental and climatic change 
on past human society beyond models of mere linear causation or general collapse.93 The recently 
 

 90 On the collapse of the Fatimid Caliphate cf. HALM, Kalifen und Assassinen; A.-M. EDDÉ������$��=�^�#
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 92 Cf. Mark Whittow’s upcoming book “The Feudal Revolution”, looking at the transformation of Europe and the Near East be-
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��$���q­{q²�P. PARTHASARATHI, 
Why Europe Grew Rich and Asia Did Not. Global Economic Divergence, 1600–1850. Cambridge 2011. For the debate on 
a divergence of the Islamic world see FELDBAUER, Die islamische Welt, esp. 12–30; T. KURAN�����������%�*�����!�=�How 
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idea of a late medieval divergence between Western Europe, Eastern Europe and the Eastern Mediterranean cf. The Origins 
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2. TEMPERATURE PROXY DATA SITES
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ID Locality Latitude Longitude Type of Data

T1 Albania 41.00 20.00 Tree-rings

T2 Baghdad 33.333333 44.383333 Textual evidence

T3 Jableh 35.359167 35.921111 +�����

T4 Jsibeli 36.740278 29.916667 Tree-rings, Isotopes

T5 Kocain Cave 37.202765 30.676059 �:�������#��"����:��

T6 Kyrgystan 39.83 71.50 Tree-rings

T7 Lake Iznik 40.429167 29.721111 �������$�#������"��-
��:����+�����

T8 Lake Pergusa 37.513933 14.305894 +�����

T9 Mongolia 48.35 107.47 Tree-rings

T10 Nar Gölü 38.340000 34.456389 �������$�#������"��-
��:����+�����

T11 Soreq Cave 31.755833 35.023333 �:�������#��"����:��

T12 Tecer Lake 39.430957 37.084702 �������$�#����

T13 Uzuntarla Cave 41.583583 27.943056 �:�������#��"����:��

T14 Wadi Jarrah 36.959344 41.50365 +�����

��
���{;������������#:����&���:��´`�$������!�&$�$����������&$`
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3. PRECIPITATION PROXY DATA SITES

¢��=�q;����������:��!�:��������:��´`�$������!�&$�$����������&$`�

���#�:;�L��������������²�!�����$�Q����·&���&#L"�O�²���������
�$�����!�����������������������������
���
���Q

ID Locality Latitude Longitude Type of Data

+�{ Baghdad 33.333333 44.383333 Textual evidence

+�q Bereket 37.547278 30.282030 +�����

+�� Caspian Sea 36.833333 54.483333 +�����

+�} Dead Sea 31.490833 35.479722 +�����

+�¨ Gravgaz 37.657806 30.425215 +�����

+�ª Jableh 35.359167 35.921111 +�����

+�| Jsibeli 36.740278 29.916667 Tree-rings, Isotopes

+�« Kesang Cave 46.217103 89.838717 �:�������#��"����:��

+�¬ Kocain Cave 37.202765 30.676059 �:�������#��"����:��

+�{­ Lake Doirani 41.204722 22.7475 �������$�#����

+�{{ Lake Iznik 40.429167 29.721111 �������$�#������"����:����+�����

+�{q Lake Pergusa 37.513933 14.305894 +�����

+�{� Lake Prespa 40.897222 21.032222 �������$�#������:�����

+�{} Lake Van 38.616667 42.866667 �������$�#������+�������"����:����^���!���

+�{¨ Nar Gölü 38.340000 34.456389 �������$�#������"����:����+�����

+�{ª Nile 30.05 31.233333 '����³��$�$�!&#��������
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ID Locality Latitude Longitude Type of Data

+�{| North Aegean 40.408333 26.673611 Tree-rings

+�{« Sea of Galilee 32.811389 35.604444 +�������^���!���

+�{¬ Sofular Cave 41.416852 31.951094 �:�������#��"����:��

+�q­ Soreq Cave 31.755833 35.023333 �:�������#��"����:��

+�q{ Southern Anatolia 36.81 34.629722 Tree-rings

+�qq Tecer Lake 39.430957 37.084702 �������$�#����

+�q� Uzuntarla Cave 41.583583 27.943056 �:�������#��"����:��

+�q} Wadi Jarrah 36.959344 41.50365 +�����

��
���q;����������:��!�:��������:��´`�$������!�&$�$����������&$`

4. POLLEN DATA SITES

¢��=��;����������:������$������!�&$�$����������&$`�

���#�:;�L��������������²�!�����$�Q����·&���&#L"�O�²����������$�����!������
of the sites see the table below

ID Locality Latitude Longitude Type of Data

+��{ Asi Gonia 35.266667 24.283333 +�����

+��q Athos 40.068434 24.300837 +�����

+��� Bereket 37.547278 30.282030 +�����

+��} Beysehir Gölü 37.782222 31.518889 +�����
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ID Locality Latitude Longitude Type of Data

+��¨ Bouara 35.166667 41.2 +�����

+��ª Caspian Sea 36.833333 54.483333 +�����

+��| Dead Sea 31.490833 35.479722 +�����

+��« Drama 41.151389 24.139167 L����!������� �̀����&*����$�:�������+�����

+��¬ Edessa 40.818056 21.9525 +�����

+��{­ Elatia 41.48 24.325 +�����

+��{{ Flampouro 40.71 21.52 +�����

+��{q Gravgaz 37.657806 30.425215 +�����

+��{� Hoyran Gölü 38.056667 30.866111 +�����

+��{} Jableh 35.359167 35.921111 +�����

+��{¨ Khimaditis 40.599410 21.558901 +�����

+��{ª Köycegiz Gölü 36.875 28.64167 +�����

+��{| Lailias Mt. 41.255157 23.587311 +����

+��{« Lake Abant 40.6 31.266667 +�����

+��{¬ Lake Almalou 37.664037 46.631944 +�����

+��q­ Lake Demiyurt 39.867771 37.517083 +�����

+��q{ Lake Kaz 40.278927 36.151589 +�����

+��qq Lake Lerna 37.55 22.716667 +�����

+��q� Lake Maharlou 29.473383 52.767002 �������$�#������:�����

+��q} Lake Orestias 40.515 21.3 +�����

+��q¨ Lake Paravani 41.45 43.8 �������$�#������+�����

+��qª Lake Pergusa 37.513933 14.305894 +�����

+��q| Lake Prespa 40.897222 21.032222 �������$�#������:�����

+��q« Lake Srebarna 44.114444 27.078056 +�����

+��q¬ Lake Van 38.616667 42.866667 �������$�#������+�������"����:����^���!���

+���­ Lake Voulkaria 38.860134 20.822186 +�����

+���{ Litokhoro 40.118333 22.503611 +�����

+���q mire Garvan 44.11694 26.95 +�����

+���� Mt. Paiko 40.953197 22.335828 +�����

+���} Mt. Voras 40.936 21.95 +�����

+���¨ Nar Gölü 38.340000 34.456389 �������$�#������"����:����+�����

+���ª Pertouli 39.537658 21.465816 +�����

+���| Sea of Galilee 32.811389 35.604444 +�������^���!���

+���« Sögüt Gölü 37.05 29.8833 +�����

+���¬ Southern Bekaa Valley 34.008889 36.145278 +�����

+��}­ Suho Ezero 42.133333 23.416667 +�����

+��}{ Trikhonis 38.55 21.55 +�����

+��}q Vegoritis 40.760556 21.789167 +�����

+��}� Wadi Jarrah 36.959344 41.50365 +�����

��
����;����������:������$������!�&$�$����������&$`
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Y++\'%"¼�q;��Á'�X\�"^�?Y+�

Fig. 4: Reconstruction of climatic conditions and general trends in agricultural production in the Byzantine Empire in the 
11th�!���=�Y%�
��$�����;���������
��$������!�=�{­ª}²�!�����$�Q����·&���&#L"�O²�$���;�����Y::��$�´�{�

Fig. 5: Extreme weather events, famine, disease and invasions in the Byzantine Empire, 1032–1038 AD 

!�����$�Q����·&���&#L"�O�
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Fig. 6: Reconstruction of climatic conditions and general trends in agricultural production in the Near East in the 12th cent. AD 

��$�����;���������
��$�����������`	�������\#:�������!�=�{{|ª²�!�����$�Q����·&���&#L"�O²�$���;�����Y::��$�´�{�

Fig. 7: Reconstruction of climatic conditions and general trends in agricultural production in the Near East in the 13th cent. AD 

!�����$�Q����·&���&#L"�O²�$���;�����Y::��$�´�{�
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Y++\'%"¼��;��\�\^�\%���\\��"'L�%Y�Y

¢��=�«;�����������$��������Y�
������{­«{�{{{«�Y%�����:��´`�������#:����&���!��$�������
$���;�+YL\��q��'��Q����!�������&#��
%���
�����{���{{�Y:����q­{��*������;����:;<<QQQ=:�������
:=���<Q���������&:�<q�����Q����¿q{=­}=q­{¨À�

¢��=�¬;�����������$��������Y�
������¬ª«�{�­­�Y%�����:��´`�������#:����&���!��$�������
$���;�+YL\��q��'��Q����!�������&#��
%���
�����{���{{�Y:����q­{��*������;����:;<<QQQ=:�������
:=���<Q���������&:�<q�����Q����¿q{=­}=q­{¨À�
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¢��=�{­;�����������$��������Y�
������{{«­�{q­}�Y%�����:��´`�������#:����&���!��$�������
$���;�+YL\��q� 
'��Q����!�������&#��%���
�����{���{{�Y:����q­{��*������;����:;<<QQQ=:�������
:=���<Q���������&:�<q� 

���Q����¿q{=­}=q­{¨À�

Fig. 11: Tree ring-based reconstruction of May-June precipitation in the Northern Aegean, 1143–1180 AD 
(data: GRIGGS et alii�������������!�����&!��������+��!�:�������²�GRIGGS et alii��Y������������������~&��!`���!�����&!���� 

of May–June precipitation)
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Fig. 12: Tree ring-based reconstruction of May-June precipitation in the Northern Aegean, 1089–1300 AD 
(data: GRIGGS et alii�������������!�����&!��������+��!�:�������²�GRIGGS et alii��Y������������������~&��!`���!�����&!���� 

of May–June precipitation)

Fig. 13: Tree ring-based reconstruction of May-June precipitation in the Northern Aegean, 1089–1300 AD: 20 years 
moving average and general trend (data: GRIGGS et alii�������������!�����&!��������+��!�:�������²�GRIGGS et alii, 

Y������������������~&��!`���!�����&!��������?�`��&���:��!�:��������
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Fig. 14: Tree ring-based reconstruction of May-June precipitation in the Northern Aegean, 1180–1204 AD 
(data: GRIGGS et alii�������������!�����&!��������+��!�:�������²�GRIGGS et alii��Y������������������~&��!` 

reconstruction of May–June precipitation)

Fig. 15: Tree ring data from Kyrgystan, 694–1300 AD, as proxy for temperature and precipitation conditions 

$���;�+YL\��q��'��Q����!�������&#��%���
�����{���{{�Y:����q­{��*������; 

���:;<<QQQ=:�������
:=���<Q���������&:�<q�����Q����¿q{=­}=q­{¨À��
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Y++\'%"¼�};��\�\^�\%�+���\'�%Y�Y

¢��=�{ª;�+��!����������!��������:���������������#:�������#������Y�#���&���$������?������&�

����"������«th–14th cent. AD 
(data: DJAMALI et alii��Y������X���!����:��������!��$����#������Y�#���&²�DJAMALI et alii, Notes on Arboricultural and 

Y���!&��&����+��!��!��²�\+%;�European Pollen Database�¿���:;<<QQQ=�&��:���:�����$���
���=���<À�¿q{=­}=q­{¨À�

¢��=�{|;�+��!����������!��������:���������������#:�������#��Â`!���	�LÂ�8���$��Â�8��LÂ�8�

�����&���`���«th–15th cent. AD 

$���;�\+%;�European Pollen Database�¿���:;<<QQQ=�&��:���:�����$���
���=���<À�¿q{=­}=q­{¨À�
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¢��=�{«;�+��!���������������:���������������#:������#������[�&���������$����!��������:���������������#:������#���������-
stias (both Greece), 9th–13th�!���=�Y%�
$���;�\+%;�European Pollen Database ¿���:;<<QQQ=�&��:���:�����$���
���=���<À�

¿q{=­}=q­{¨À�
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Y++\'%"¼�¨;��Y�\�[Y'<[Y�+¤�Y�Y'�%Y�Y

Fig. 19: Average monthly temperature (°C) and average monthly precipitation (mm) in the city of Van (Turkey) today 

$���;����:;<<QQQ=!��#����!�����=!�#�¿q{=­}=q­{¨À�

Fig. 20: Average monthly evaporation (mm) and average monthly precipitation (mm) in the city of Van (Turkey) today 

$���;����:;<<QQQ=!��#����!�����=!�#�¿q{=­}=q­{¨À�
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¢��=�q{;��´`���������:�����$�´�����!������#:�������#���$�#�������������[���
�&���`���}¨­�{}¨­�Y% 
(data: WICK – LEMCKE – STURM��\*�$��!������������!������$�X���!����!��#���!�!������

¢��=�qq;�'&#
�������������
&��$����:��V�!���������������[������������$�!���!������$�´�����!������#:�������#���$�#���� 
��������[���
�&���`�����:��´`������&#����!��*�� �̀�ªth–15th cent. AD (data: THIERRY��?��&#�������#�������$&�[��:&����� 

resp. WICK – LEMCKE – STURM��\*�$��!������������!������$�X���!����!��#���!�!������
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Y++\'%"¼�ª;�^Y���'Y�\�"����+\��%Y�Y�¢��?��+\�\��X\?�� 
"'��X\���¢¤�Y��^Y[\�
�¤��\Á�

¢��=�q�;�^��
�����������:���$�������#��:�������#������������&����^�*��
�&���`�����:��!�:��������:��´ �̀�{­­­�{{­­�Y% 
(data: FLEITMANN et alii�����&����^�*����&���`�¨­�Á��������#�������
���"����:��%����

¢��=�q};�^��
�����������:���$�������#��:�������#������������&����^�*��
�&���`�����:��!�:��������:��´ �̀�¬­­�{�­­�Y%�
$���;�
FLEITMANN et alii�����&����^�*����&���`�¨­�Á��������#�������
���"����:��%����
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Y++\'%"¼�|;�¢�\·¤\'^Á�^XY���

¢��=�qª;�¢��~&��!`����`�����Q�����´���#��Q��������*��������������������������`	�������\#:�������$�!&#����$����Q���������&�-
ces, 900–1200 AD (red: 10 years moving average; data: TELELIS��#Ì�ÌÛ�������,����Ï6�ÌÏ�²�HALDON et alii, The Climate and 

Environment of Byzantine Anatolia)

¢��=�q|;�¢��~&��!`����`�����������������&��������$�Q�����´���#��Q��������*�����:���$�!�$�����������������������`	�������\#:����
as documented in written sources, 900–1200 AD (data: CHEYNET��+�&*�������!����������������`	��!�²�TELELIS��#Ì�ÌÛ�������,�

���Ï6�ÌÏ�²�HALDON et alii, The Climate and Environment of Byzantine Anatolia)
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¢��=�q«;�¢��~&��!`����`�����Q�����´���#��
����������Q��'����³��$�����\�`:���¬­­�{q­­�Y% 
(red: 10 years moving average; data: HASSAN��\´���#��'����³��$����$���#��������?�$��*���\�`:�²�ELLENBLUM, 

The Collapse of the Eastern Mediterranean)

¢��=�q¬;�¢��~&��!`����`�����Q�����´���#��Q��������*����������������������`�����+�����������$�'��������"��~����$�!&#����$ 
in written sources, 1100–1230 AD (red: 10 years moving average; data: RAPHAEL��^��#������$�+�����!���^��#���² 

WIDELL, Historical Evidence for Climate Instability)
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¢��=��­;�¢��~&��!`����`�����Q�����*��������������#������������������$�^�������\&��:�����$�!&#����$����Q������ 
sources, 1100–1260 AD (red: 10 years moving average; data: I MONCLÚS, Famines sans frontiers en Occident avant 

la “conjuncture de 1300”).

Fig. 31: Index of grain production (1956 = 100) and annual precipitation in percentage of the year-long average 
����`�����{¬¨}�{¬ª|�
$���;�E. WIRTH���`����=�\����������:���!������$���&�$��¿Wissenschaftliche Länderkunden�}<¨À= 

Darmstadt 1971, 13).

R² = 0.9081
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¢��=��q;�¢��~&��!`��������~&����`����Q��������*���������&��� �̀�{¬q«�{¬ª{ 
(data: HÜTTEROTH, Türkei 126)

¢��=���;����V�!���`��������~&����`����Q��������*���������&��� �̀�{¬q«�{¬ª{ 
(data: HÜTTEROTH, Türkei 126)




