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Preventing Risks and Responding to Natural Disasters in Byzantine Cities:
The Textual Evidence

Maria Leontsini', Kelly Mavrommati?, Alexander Liarmacopoulos 3
1. Senior Researcher, PhD, Institute of Historical Research/NHRF, Greece

2. Independent Researcher of Byzantine History, PhD, Greece

3. Archaeologist, PhD, Greece

Abstract: The prevention and treatment of catastrophes and natural phenomena (feounvior) were particular challenging
issues for past societies. Our presentation attempts to detect in what ways state strategies strived to prevent or minimize
construction risks. The central administrative policies and legal measures were actually affirming the legitimacy of the
emperor as a founder of cities (kziotng, piloktiorng) and justified his authority in the renewal of public works (ézavipBwaortg,
renovatio). Analysis focuses on perceptions and practices related to natural disaster management of urban infrastructures
and is based on the indexing of written evidence.

Natural hazards and their immediate or long-term effects on cities, monuments and infrastructures (aqueducts, streets,
or fortifications) are issues often mentioned in Byzantine sources, due to the heavy consequences they had for the empire’s
urban structures and facilities. Historical narratives, as well as other literary genres (epistolography, rhetoric and exegetical
literature, poetry hymnography), recount natural events (earthquakes, tsunamis and volcanic activity), and climatic phe-
nomena (extreme temperatures, droughts, floods, storms) among incidents worth remembering and enlisting in the cities’
“calendars”.! Recent scholarship found that the Aristotelian conception of nature was considered accurate by Byzantine
scholars but the perception of natural phenomena as signs of divine wrath was more widespread, being also conceptualized
as essentially belonging to a series of blows, nowadays characterized by a different etiology, like epidemics, civil wars,
and invasions.? Environmental history integrated natural phenomena into the study of historical change to form a clearer
idea of survival and resilience strategies for the Byzantine state.’ With the exception of research on climate and earthquakes,
few attempts have been made to estimate the effects of natural phenomena on the urban spatial structure. The issue is
better approached in this regard through the study of the archaeological documentation in an attempted to re-evaluate
urban development.*

Cities, although being of particular importance for the political and economic life of the empire, were vulnerable to
human and material damage and their maintenance was a costly endeavor. The founding of cities (ktisis), and the construction
or reconstruction of buildings, churches and other structures, their adornment (kosmesis) and renewal (ananeosis, renovatio)
as well as the regard for their preservation made manifest the idea of imperial benevolence. Construction and repair works,
financed and supervised by the emperors, were conceived as actions performed by the earthly exponents of the creation of
the world by God.® Natural disasters in reverse were interpreted as signs of God's wrath and were therefore considered as
events that denounced inappropriate behavior and disrespectful imperial policies.® The implementation of reconstruction
projects as strategies that promoted the welfare of cities were framed by legal measures governing construction activity
in the urban environment. The legislation reflects the emperor's decisive position in the building development of cities,
which has continued the Roman and earlier legal traditions that were then adapted to the new needs of the Byzantine state.
The consistent inspection of cities by the imperial government started to focus on sustainability and security, so that cities
could be protected from natural phenomena and external enemies in the difficult conditions that prevailed from the 6th
century onwards.

The state functions adapted to this reality so that the construction activities to be largely based on the initiatives
performed under the auspices of the imperial administration. The appointment of government officials, architects and
qualified staff hired to carry out large-scale constructions allowed the development of skills that were particularly focused
on repairs in the Middle Byzantine period. In fact, it seems that the difficult conditions of the time led to the application
of inventive construction techniques, based on empirical knowledge, which together with the lack of materials were

1. Mango 1985, 60-62; Maguire1987, 45-55, 73—74, 82; Meier 2001, 179-202; Telelis 2004, vol. 2, 753—782; Saradi 2006, 91;
Magdalino 2018; Kraft 2021, 158-171.

2. Downey 1955; Grumel 1958, 457-481; Congourdeau 2009, 151-163; Sideris 2009; Drocourt 2011, 97-125; Izdebski 2019,
367-370.

3. Maguire 1987, 17-21, 31-33, 54; Karpozelos 1991; Telelis 2014, 737-760.

4. Bouras 1998, 89-98; Ousterhout 1999, 3—5 and passim; Saradi 2006, 13—45; Lavan 2020, 1-15.

5. Saradi 2006, 142, 184.

6. Karpozelos 1991; Limousin 2005; Yannopoulos 2012, 272-289; Allen and Neil, 2013, 71-96; Leontsini 2014, 337-356.
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certainly the causes of construction errors and failures, which reduced the buildings’ resistance to pressures exercised
by natural phenomena. Large-scale repairs to demolished or dilapidated buildings and public works were made only
possible with the mobilization of government mechanisms. Engineers or architects who were in charge of damage
repairs and coordinated restoration plans were rarely mentioned while the presence of masons was occasionally occurring.”
Building crews engaged in public works under the supervision of officials and aristocrats, managed to maintain a remarkable
continuity with the past, despite the fact that their techniques were adapted to the new conditions of insufficiency of materials
and means. Eventually the patronage networks organizing construction projects tented to be subjected to the direct supervision
of the emperor.?

These networks, which are not clearly visible, were supported by the political and ecclesiastical authorities or the
leaders of monastic communities who were trying to repair building facilities that had been ravaged by natural or other
disasters. Not infrequently, these magnates resorted to the emperor in their search of material and technical assistance to
carry out construction works. Kelly Maurommati, in Appendix 1, entitled “Reconstruction and Recovery in the aftermath
of Natural Disasters”, delves into the issue of imperial intervention in relation to social recovery in inflicted urban areas.
The ideas that connected the natural and man-made environment with the divine and imperial oversight were also conveyed
in Christian worship and rituals and transmitted through religious imagery.’ The historical perspective of the political
cultural, intellectual, and emotional settings of natural disasters set down in the hymnography, the euchologia and
prayer books are identified in Appendix 2, by Alexander Liarmacopoulos, entitled “Hymnography as a Source of the
History of Natural Threats and Disasters in Byzantium”.

The recording of government actions to repair damage caused by natural disasters in historical narratives and
inscriptions referring to the restoration of buildings or other public works is nevertheless irregular, which shows the
discontinuity in the tradition of the organization of the residential web of cities, towns or other types of settlement.
Despite the limited information on the prevention of natural hazards and the lack of instructions in specialized manuals,
such as Vitruvius’ work on architecture, few cases document the observance of relevant rules. Byzantine legislation
contained a set of regulations aiming at controlling the quality of construction works and for the beautification of
cities and the preservation of their monumentality. The issuing of rules for different parts of the empire and their adaptation
to different circumstances reveal the emerging difficulties in ensuring the preservation of public infrastructures.'® However,
we assume that construction activities in the cities were not always carried out in accordance with legal rules, while renovation
works made structures vulnerable to natural disasters. The supervision of state services mainly concerned public buildings,
churches and walls.!" The prevention of accidents or damage that could be caused by natural phenomena is reflected in
the instructions that cities should be established in locations that ensured prosperity and the proper foundation of buildings
as also their protection from risks that could threaten their stability, such as erosion.'? Textual sources, including legal
texts, referred to natural phenomena as theomeniae (Gsounvior), a fact that betrayed the feeling of weakness towards a su-
perior force. This view differs from the mundane fear of imminent risks that could be caused by the four natural elements
(air, water, earth and fire) that were understood as potential causes of environmental disasters. The consequences of these
phenomena on different types of buildings are enumerated in the preamble of the treatise compiled by the architect Julian
of Ascalon (first part of 6th century).'® The character of the text is customary, but some of its instructions and provisions,
retained also in later legislation, focus attention on the natural conditions that could make a building vulnerable to erosion,
such as low winter temperatures (32.5) and humidity (48.1).'* Julian’s treatise that laid down building regulations, which
were relating to the urban environment, is unique, although many of its provisions are repeated in later legal texts. The
regulation of construction activity from then on became more centralized or at least that is what the written sources imply.

This perspective is obvious in Prokopios’ De Aedificiis, which was intended to praise imperial supervision of public
building activities. The emperor is idealized for the works that revitalized the capital and the construction actions taken in
the provinces to protect facilities and infrastructures from natural threats.'> One such action was the assignment of Justinian
I to the architect Anthemios and his assistant Isidoros to plan and supervise the construction of flood control structures at
the Dar’a stronghold in Mesopotamia.'® The emperor thus emerged as the authority that could guarantee the survival of

7. Ousterhout 1999, 44-45, 53; Bouras 2002, 547-551; Bouras 2010, 11-13, 37.
8. Ousterhout 1999, 3-5, 12, 4658, 106—107; Bouras 2002, 539-554; Schibille 2009, 360-379; Bouras 2010, 38; Baldini 2013,
232; Haldon 2020, 314.
9. Maguire 1987, 73-80.
10. Troianos 1998, 26-35; Baldini 2013; Lavan 2020, 423, 445-448.
11. Tourptsoglou—Stephanidou 1998, 11-30; Bouras 2002, 542; Baldini 2013, 230-233; Bougiatioti and Oikonomou 2017, 651—
657.
12. Anon. On strategy (ITod el ktiewv moAwv), 11, Dennis 1985, 32, 2-9.
13. Julian of Ascalon 1, Saliou 1996, 32; Tourptsoglou—Stephanidou and Hakim 2001, 4-25.
14. Saliou 1996, 55, 69.
15. Saradi 2006, 77; Pickett 2017, 95—125; Ousterhout 2018.
16. Huxley 1959, 53-58.
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urban centers despite the depletion of their resources, a recession which also struck Constantinople.!” Although it mentions
no explicit measures to prevent damage caused by earthquakes, the legislation provides specific provisions for fires.
Emperor Leo I after the fire of Constantinople in 462, enacted such rules for the reconstruction of the Byzantine capital
which are known through the “Law of Zeno”; similar rules were also repeated in later legislative provisions. Written
sources moreover, testify to the repairs of public works in adverse conditions under the supervision and with the subsidy of
emperors and in collaboration with architects and local authorities.'® The repairs implemented under imperial supervision
after the repeated collapses of the dome of Agia Sophia by the earthquakes are well-documented cases. The imperial inter-
vention may have helped the repair of the fire damage in the cathedral of Agios Dimitrios in Thessaloniki, probably caused
by an earthquake mentioned in the third miracle of the second collection of the Miracles of this saint, dating to the late 7th
century.'

A known example of a similar policy which aimed at the recovery of Constantinople after an earthquake, is the repair
of the Aqueduct of Valens during the period of drought in 766/7. Constantine V transported craftsmen from different parts
of the empire and also appointed construction experts as supervisors, and a high official as the head of the project.?’ This
information is instructive for the specialization of craftsmen, their organization and the supervision of works but also for
the significant needs for a skilled workforce of builders. Although relevant references are fragmentary, this pattern does
not seem to have changed over time. Building rules stipulated that craftsmen and construction engineers enjoyed special
privileges and were exempted from obligations to the state.?! Their presence in construction activities and other technical
projects related principally to the needs of military campaigns is not yet regularly recorded. However, they reappear in the
provisions of the Book of the Eparch in the chapter for construction professionals. According to this chapter contractors
were relieved of the responsibility of repairing damage caused by violent natural phenomena unless the problems were
due to faulty construction.?? The concern for the durability of large construction works, which were found throughout the
empire, became a priority for the central government, having passed from the jurisdiction of the praetorian prefecture to
services supervised by the emperor in the Middle Byzantine era. State reconstruction policies, both through damage pre-
vention and renovation, promoted the adaptability of the construction skills of architects and builders to the Mid-Byzantine
conditions, when cities were reduced to smaller settlements and enclosed by fortifications. This reality was also valid for
construction projects that served military needs as shown by the treatises identified and commented by Charalambos
Bouras.? In a rare reference to an engineer-architect recruited by the emperor, made in order to accuse Nikephoros I of
negligence in the construction of defense equipment, the Chronography of Theophanes mentions the appointment of an
engineer and spatharios Eumathios or Eythymios.?*

We consider also that resources, materials and technical support required the joint effort of the central government,
local authorities or monastery abbots. A known later case is the donation of lead by Constantine IX Monomachos after the
petition of Georgios Hagiorites, the superior of Iviron Monastery, which was necessary for the repair of the roof of the
church of the Theotokos after it was damaged by rain.?> An eloquent imperial inscription in the bema of Agios Dimitrios
cathedral in Thessaloniki that refers to repair works conducted at the expense of Michael IX Palaiologos also mentions
the repairing of the roof as the tiles were damaged and could not withstand rain or snow.?° It is obvious that imperial
oversight focused on monuments, and not on cities, as in the Early Byzantine era, and provided the necessary resources
for repair and reconstruction even in difficult times, when the periphery had lost its previous political dynamics. The
sanctity of imperial power was valued thus as a symbol of countervailing resistance to natural threats as an idea and as
materiality.

17. Ousterhout 1999, 39-43; Saradi 2006, 78-91; Arthur 2020, 10.

18. Saradi 1995, 37-56; Ousterhout 1999, 48-49; Saradi 2006, 186-208; Telelis 2022; Zanini 2022.

19. Codex Justinianus (Corpus Juris Civilis, II). 8.10.12.5d, ed. Krueger 1877/1997, 336: ““...so that both as a result of this safer
structure and of solaria not being so close to each other, the dangers of fire, which threaten both the city and its householders, occur less
severely and frequently — (although) they do sometimes occur — and end more easily, cf. Julian of Ascalon, 2, Saliou 1996, 32; Frier
2016,2051; Saliou 2018; Papagianni 2019, 6, n. 31. On Agia Sophia cf. Mainstone 2001, 89—91; Bouras 2002, 551. On Agios Dimitrios
cf. Mentzos 2010, 27-28, 3943, 5860, 81 (with references and bibliography); Goutzioukostas 2020, 165-200 (with references and
bibliography).

20. Theoph., Chron., 440.14-24; Nikephoros, Chron. Brev. Hist., 85, 160.1-12; Crow 2012, 49-50; Crow 2018; Magdalino 2018.

21. Early Byzantine rules were developed in the Basilika see: Bouras 1998, 9-98; Troianos 1998, 34-35, 42—43.

22. Liber praefecti, 22.1, 22.4, Koder 1991, 138—142; Ousterhout 1999, 39-44, 50; Bouras 2010, 12-23;

Papagianni 2019, 1-16, esp. 10.

23. Bouras 2010, 14-22.

24. Niavis 1987, 233-234.

25. Life of George the Hagiorites, 58-59, 64—65; Ousterhout 1999, 149—150 (see also pp. 36 and 41, on Basil’s I restoration
projects, p. 51 on experienced masons sent from Constantinople to Hosios Loukas, and pp. 55-56 on architects sent by Leo V to
Italy and Spain); Bouras 2002, 544-545.

26. Goutzioukostas 2020, 213-233 (with sources and bibliography).
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Appendix I. Reconstruction and Recovery in the Aftermath of Natural Disasters
Kelly Mavrommati

The following presentation is a commentary on Table 1. which records indicative cases drawn from Byzantine texts on
the reconstruction of buildings affected by natural disasters. Data are listed in chronological order whereas the columns
provide details on the place, the incident, the overall damage, terms and phrases used to describe the reconstruction,
and references to sources. The objective of the present report is to offer some selective remarks on issues related to re-
construction activities and social recovery. A remarkable set of data on the restoration of damage caused by natural disasters
in cities concerns earthquakes and meteorological phenomena.?” New themes for research have recently emerged that address
natural hazard prevention and disaster recovery systems, which were of particular importance for social resilience.?® The
study of the reactions of government mechanisms and the implementation of recovery strategies could integrate data
from interdisciplinary research, to investigate the rate of reconstruction of damage in relation to social development
and environmental conditions. The co-examination of a detailed list of natural events with data from different research
fields offers the opportunity to reveal information invisible to historical or archaeological sources for a range of natural
events, including measuring the duration, intensity and scale of various disasters that have destructively affected the
appearance of cities and smaller settlements.

Historical data regarding recovery are in fact quite limited. Terms like anoikodomo (dvoikodou®), episkeuazo (émi-
okevalw), anastelono (dvaotniovw), ananeono (dvavewvw), etc., appear in various literary sources to highlight restoration
acts of both imperial and private initiative. In rare cases, however, these actions are associated directly with a specific natural
phenomenon. Byzantine scholars referred to natural catastrophes following standard literary patterns, focusing primarily on
the dimension of the incidents (usually with words reflecting the broad meaning of severe); they also emphasize the material
damage and casualties providing details of a more or less obscure and generic character.?” Comparatively few references are
accompanied by mention of reconstruction processes and rebuilding projects that followed natural disasters. In these cases,
Byzantine scholars pay attention mostly to the imperial initiative to provide funds and resources for the repair of selected
buildings and structures of strategic and religious importance, rarely mentioning those involved in the reconstruction pro-
grammes or the type of repair.*® It is however fruitful to conduct a systematic inquiry into how the state mechanisms adapted
to the circumstances.?! Obviously, emperors managed to reinforce their image and power by transforming the civic euergetism
into a central state policy.>? Imperial piety was also enhanced by public displays of humility and mourning, possibly seeking
a blessing for the reconstruction work, a distinction unique to Byzantine imperial ideology compared to the Roman times.*
The forms of political responses varied depending on the circumstances. The measures taken in favor of the affected
populations provided for the issuance of tax exemptions and debt relief but also for the imposition of special taxes on the
unaffected population to secure the provision of humanitarian aid and financing of the reconstruction.’* An immediate start
of reconstruction works can be viewed as a strategy to restore not only security of urban centers but also normal living
conditions which, thus, ensure the recovery of the local economy as soon as possible. Rebuilding and, thus, recovering
was nevertheless dependent on the occasional finances of both the state and the private sector and priority was given to
public buildings, such as walls and aqueducts for obvious reasons.* In this respect, these issues need to be addressed on

27. Downey 1955; Evangelatou Notara 1993; Guidoboni 1994; Ambraseys and Finkel 1995; Spyropoulos 1997; Telelis 2004;
Guidoboni and Comastri 2005; Aldrete 2007; Meier 2007; Ayalon 2014.

28. On issues of social resilience after various natural disasters and on the relevant scientific debate see McAnany and Yoffee
2010; Haldon and Rosen 2018; Izdebski et. al. 2018; Mordechai 2018; Haldon et. al. 2020a.

29. Telelis 2004, vol. 2, 713-714.

30. See examples (fig. 1) in cases of 522, 525, 553-554, 766767, 986, 1032, and 1343—1344, Evangelatou Notara 1993, 50-64;
Spyropoulos 1997, 214-215, 432-434; Telelis 2004, vol. 1, 199-207, 249-250, 355-356. For instance, from 60 earthquakes from 13th
to 15th century only nine mention restorations or building of new structures (based on Evangelatou Notara 1993).

31. Reconstruction and recover actions continued hellenistic and roman traditions. Cf. Aldrete 2007, 91-128; Hoghammar 2010,
262-273; Hughes 2013, 134.

32. On philanthropia as an imperial virtue see Constantelos 1968, 43—61, 111-136.

33. Theodosios II, for example, marched barefoot in a procession on the streets of the capital accompanied by the senate, clergy and
population, after Nicomedia’s disastrous earthquake in 447 (Malalas, Chron.,14.22.4-5). Justinian refused to wear his crown on the Christmas
day of 557, due to the earthquake of 557 that devastated parts of the capital (Glykas, Ann., 500.10-11), c.f. Meier 2007, 249-250.

34. On political response and other measures (tax exemption, debt relief, taxes imposed to unaffected population, funds for re-
construction, attempts to alleviate food shortage), see the cases of 374, 740, 766-767, c.f. Spyropoulos 1997, 393-395; Telelis 2004,
vol. 1, 121-122, 355-356; vol. 2, 535-536, 615.

35. In many cases the reconstruction did not begin immediately, even for the capital city. See e.g. cases of 740 and 1354. Damages
caused by natural disasters are linked to reconstruction projects implemented after a long time. An example, in a letter of 1222, the
metropolitan of Naupaktos loannes Apokaukos is requesting assistance to repair the building of the Diocese of Naupaktos. Apokaukos,
Ep. 104.8-9. Cf. Lambropoulos 1998, 227.
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a case-by-case basis, as complex socio-economic conditions led to different responses to environmental challenges.?
For the population, the huge economic burdens and the insecurity that calamities caused could lead to flight and abandonment.
It would be thus worth investigating if the state policies intended to protect valuable human resources from deserting the
cities.

Disaster shocks and the emotional stress from the sudden turn of events, could be treated with assistance and religious
consolation, even though we cannot evaluate easily the consistency and the direct effects of these policies. In this regard,
actions taken by central, local or private institutions after a disaster are also worth investigating. We wonder if social bonds
were strengthened by common traumatic experiences, which is vital to recovering from natural hazards.?” Thus, we need
to examine why certain local social networks became tighter and others were disorganized or entirely dissolved. Aspects
of these subjects can be found in the study of the various social manifestations and religious connections described in
the sources; practices that could be linked to deeper recovering mechanisms, which can also support the social web.*®
The invocations to the divine, litanies and rituals, often with the emperor leading the groups, reflect various political
and social dimensions of the phenomenon. It may also underline deeper therapeutic roles necessary to regain the capacity to
rebuild life.** Likewise, the surviving commemorations (mneme) of disastrous events that, reveal popular notions and collective
experiences, whether religious or secular, can create an understanding of disaster risk reduction and recovery that has yet to
be studied thoroughly in Byzantium.** Obviously, the issues mentioned in this preliminary outline as well as many of the
manifold research questions presented here are still open to discussion and leave wide space for further research on natural
disasters in Byzantine history, especially around the pole of reconstruction and resilient recovery.

36. Haldon et al. (2020b, 2021) have successfully addressed many of these angles that play a crucial role in responses to envi-
ronmental catastrophes. Cf. also supra n. 28.

37. Local networks collaborated to find solutions. See relevant examples in Sidéris 2009, 167—169.

38. Sources provide references on the psychological reactions of major shocks. For example, Agathias (Hist., 62.9-11) presents
the people of Kos after the earthquake and tsunami of 554. Most abandoned their settlements, while the few remaining were wondering
in the ruins in despair (oxvOpwmnoi te dyov — kameeic) “like their life has ended”. Cf. Sidéris 2009, 172—173. In another case, Nikephoros
Gregoras notes that after the earthquake of 1354, the people of Constantinople were so terrified of the shattered walls of the city that
they could not distinguish the cries of women seeking their own in the wrecks from the yelling of Turks possibly invading the city.
Gregoras, Hist. Rom., 3.225.17-21. Cf. Zachariadou 2000, 7-11. On the post—disaster psychological trauma from modern evidence,
indicatively see Aldrete 2007, 154—160.

39. Telelis 2004, vol. 2, 713-714, 766-782; Sidéris 2009, 176. Cf. Meier 2007, 255-256.

40. See e.g., Theophanes, Chron., 229.13-14.
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Appendix II. Hymnography as a Source of the History of Natural Hazards in Byzantium
Alexander Liarmacopoulos

Hymnography served Christian worship but was also a literary composition that reflected particular dimensions of
historical reality and cultural perspectives. Byzantine hymnographers were well-known personalities of their time and ex-
pressed, among other things, the anxieties and fears caused by natural disasters. Their verses echoed the dominant beliefs
about the role of emperor as renovator of cities. It is also particularly important that they convey details related to natural
disasters, which are missing from other sources. The following brief account is an introductory presentation commenting
on Table II.

Instances of natural disasters resulting in the sudden death of people are found in asmatic canons, such as the canon
of Theodore (the Studite?, 759-826) on the Saturday before Meatfare (Carnisprivium). This particular canon makes
reference to the perish of human lives by drowning, earthquake, fire, lightning, freezing weather, hailstorm, rainwater
flood, or even by waves (tsunami) caused by sea earthquakes*', while also mentioning the loss of human lives from the
collapse of buildings.* Moreover, the asmatic canon on the Saturday before Pentecost composed by Arsenios illustrates
the sudden death by drowning during floods.** The hymnographic production of Symeon Thaumastorites (Stylites the
Younger, 521-592) renders various details on the natural disasters in Justinian’s I time. Symeon recalls and vividly recounts
the feelings of fear deriving from the seismic shaking, which he had already prophesied*, as well as from the catastrophic
waves of sea earthquakes, which caused the recession of the sea and subsequently its violent rise. This latter calamity triggered
a strong wave, which crushed ships and washed them ashore.* Allusions to this incident are found recurrently in a number
of sources.

The most important testimony referring to the same time period is encountered in the kontakia of Romanos the
Melodist (died after 555), some verses of which make mention of natural disasters caused by fires and earthquakes followed
by sea waves. In fact, the chronicles of Justinian’s time record several threatening natural phenomena, which Romanos
unhesitatingly uses as a motif in order to urge the faithful to repent. The greatest and most severe of these disasters is
the earthquake; the phenomenon is presented as frequent and strong, shaking the ground and instilling a sense of danger
in everyone and everything on earth, whilst no chance of salvation from the catastrophe appears to exist.** One of the
consequences of the sea earthquake was the peril of waves, which sometimes struck coastal cities, especially Constantinople.
Romanos makes an allusion to this in the verses* that are based on information provided by John Malalas and other historians
and chronographers.*® With admirable skill, the poet incorporates in kontakion 54 “On earthquake and fire” (Eig ceiopov
kol éunpnopov) the image of the rebellious crowd setting Constantinople on fire during the Nika riots in 531; the fire
spread rapidly throughout the city destroying every single structure it came across.*’ The occurrence of all these natural
disasters resulted in the devastation of a large part of the city and especially the cathedral of Agia Sophia.> That is the
reason why in Romanos’ verses Justinian appears as the imperial renovator of New Rome, which is reborn from its
ashes, restored (renovatio).

In addition to hymnography, we could also quote some euchological texts in which such threatening phenomena are
also portrayed. The text of the Liturgy quite plainly emphasizes man’s request that God grants “peaceful” rain for crop
production (6puppovg gipnvikodg T yi| Tpog Kaprogopiov)’!, so that floods and other incidents that can be disastrous to
human actions may be prevented. Moreover, the Liturgy of St. Basil encapsulates the primordial supplication of the weak
man to benevolent God in the face of threatening nature: God is entreated to offer His protection from earthquakes, floods
(ogiopod, xatanoviiopod) and other afflictions.> This petition is also found in the insistent litany (ectenés) of the proces-
sion to protect cities and the whole country from earthquake, fire and shaving man-made losses (gig mdcav Aitiv, where
the people pray: “Yznep 100 doelotov kol AOAEKTOV Kol AVAiaKTOV dtauioydijval Ty TOAV NUAV TaVTNV Kol Tdcov
oMYV Kal ydpov)”.>

41. Papagiannis 2014, 28, 29, 33.

42. Tridodion 1879, 24.

43. Pentécostarion 1883, 383.

44. Pétrideés 1902; Vita Symeonis lunioris 1962, 85; Phountoulgs 1985, 117-118.
45. Phountoulés 1985, 129.

46. Grosdidier de Matons 1981, 300-312.

47. Maas 1906, 7-8; Grosdidier de Matons 1981, 300, 304, 277-279; Gatier 1983, 234, 236-237; Métsakes 1985, 392.
48. Malalas, Chron., 413.87-414.89

49. Grosdidier de Matons 1981, 484-488.

50. See supra n. 46, 494-498.

51. Trempelas 1935, 18710-11.

52. See supran.51, 18713-16.

53. See supra n.45, 150, 158-159.
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Characteristic among the texts of occasional prayers is the gdyn €ni ceiopod composed by Symeon archbishop of
Thessalonike (died mid-Sept. 1416). His text comprises a supplication for the prevention of earthquakes, heat waves, tor-
nados and floods.>* Furthermore, the goyr| émi Ospehio éxkAnoiog asks that the foundations of the church are kept “appayf
Kai dodrevta. .. from catastrophes, while in the prayer €mi Ogpeliov oikov the Church requests that ... o0k dvepog, ovy
Bdwp, vy E1epov T kataPrdyar...”, as wind and rain can pose a serious threat to human construction activity. Finally,
the invincible force of fire is inferred from the dkoAovOia €ig kapvov, given that a leak can cause fires with incalculable
consequences (“eDAOYNGOV TV KAULVOV TAOTIV Kol TOVG EvEPYODVTOG OOTIV TQ 66 eOPm dtathpnoov Kol AfAaPElG avTovg
GO T®V AvTIKEWEVOY dopOAaov...”).5

Although several hymnographical texts on the threat of earthquakes and other violent natural events have survived,
specific references to deaths, injuries and the destruction of human works are rare. All the above, however, underscore
man’s inability to challenge the unconquerable power of natural phenomena and the subsequent recourse to the protection
of God as the sole omnipotent and benevolent regulator of the forces of nature.

Fig. 2. Table II. Natural disasters in Byzantine hymnography (A selection).

Year Natural Affected Quotations Source reference
Phenomena  constructions

Obg mep kotekGAWEV VYpU/. .., GEIOHOG d& 0UG GLVESYE/. .. Kol TOp Theodoros, Canon in Sabbato Car-

Flood/ city od¢ ETEPPOOE/. .. nisprivii, 1.4, Papagiannis 2014: 28
earthquake/
fire
Earthquake/ city Tovg aipviding avaprocbiviag,/ katapiexdiviag dotpomaic/ Kol T'heO'dQTOS, Canon i? Sa'bbato Car-
cooling Evamoyvéovtag €k kKpHoug Kot mdong TANyiG. . ., nisprivii, 3.2, Papagiannis 2014: 29
Lightning / city/ports Tovg Osounvie/ Bavatiki Exktpipévrac,/ KepavvdV movToimv/ & Theodoros, Canon in Sabbato Car-
flood/ earthquake/ ovpavod Eveybéviav,/ yig oyiebeiong,/ Emukivodong Bordoond/ .. . nisprivii, 9.2, Papagiannis 2014: 33
tsunami
Hail / snow / city / Obg aveike yol/... /yaralo, yudv/ kai SpPpog mieovaoac, odg ¢  Theodoros, Canon in Sabbato Car-
rain cooling buildings anénviEe ThivBog/ 1) xolg cuvEayel. .. nisprivii, 4.4, Triodion 1879: 24
Flood of river city Nopdrov év khMopoact kai v peibporg motaudv,/ Kol tovg €aipvng  Canon in Sabbato Pentecoste, 6.2,
Owéavtoag,/. .. Pent&costarion 1883: 383
557  Earthquake/ tsunami city TR 3¢ £&fig mepl dpav dexdTnv Tiig Nuépag Eceicn ndica 1 yf|  Vita Symeonis Tunioris 1962: 85

GEIGUD PeYEA®, olov 0vdE oi maperfodoot moAal Yeveod dmepvn-
povevov yevéaat, Kot Emecay TOLELS Kol Yot THS TOPUAOL KOTA
v 0pbeicav avTd Oempiav kai ta Opn £0pHAN Pig oyicbivta, Kai
1M v1 xboporto Eoye Koo TOmovg Kol 1 0dhacca Epuyev €k ToD TOTOL
aOTAG €l TOALAG TAG PG, Kol To Thoia €mt ToD ENPod KoTappo-
vévia cvvetpifnoav.

6th c. Earthquake/ city 3.2-6: I'pnydpnoov kav vov mpog 6 BAémopev-/ dnethol Emoybeig kai  Romanus Melodus, Canticum 51,
tsunami GEOLOL GLVEXETG/ Kal TOV TOAEU®Y kTOToL EndAnioV cuvetdpaay  Grosdidier de Matons 1981: 300-
YAV HeTd TdV v anTii/ Kol Epuyddsvoay kol v OdAacoay. 312

4.1-9: Tadta kol viv Bewpodpey, yoyn- .../ Koi Aol Koi [Ao]ipot
Kol GEIGHOL GLVEXETS,/ ...00K 0Tt mod cwdfjvar mavTayod yap O
Kivduvog:/ 00dapoD KoTaeLYT, PLYT| O& AoV -

7.3-4: 10V celopdv 6 avy[nog] domep Kavowv 6Eodpog/ Emt TV
dpovpav mepkéyvt[on]-

9.2-4: xai viv éopev g Tpiv <oi> AtlyvmtioV €v OuiyAn TANy®V Kol
BvEAN celopudV/ Kol TV ToAEp®V (0P® Kpatodievol:

11.1-6: ["Y=re]pbe TG ke@aATig 1) TNy, Kad 1) Kapdia ov Avmeiton:/
.../ Qg ipdvra Xpiotog tov oetopov kad’ nudv/ avekaivi[oev], 6t
éMAooeyv. ..

54. Phountoulés 1968: 16-18.
55. Goar 1730: 485.
56. Goar 1730: 483.
57. Goar 1730: 571.
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Year

6th c. Earthquake — tsunami

6th c. Earthquake / tsunami

6th c.

6th c.

4thc.?

15th c.

Natural
Phenomena

Fire

Earthquake/ fire

Earthquake

Earthquake/ fire

Affected
constructions

city

city

city

city

city

city

Quotations

5.5-6: 6te @evyet Bubog kol O TOVTOL TLOUNV/ AVOEOVHCETAL O
0VOEMOTE

‘Ev 8¢ 1@ xopd tod oeiopod £puyev Bdhacoa £ig TO TEANYOG EML
pikov &v, kol AmdA0VTO TAoTe TOALG: Kol waAw T Tod Oeod Ke-
Aeboel anekatéot 1) OdAacoa ig Ty apyaiov KoiTny.

14.5-10: ...xovOfjvor cuyympnioog T dyto T TG EkkAnciag/. .. Kol
£Eeyéeto 0 Bpijvog tod mAbovg/ &v mhateiong te Opod Kol EKKANGi-
o1g/ 1o mavto yop Top S1éeBetpev, gl un Eoyov/ T Ogdv Tov Topé-
¥ovto ot T {onv TV aidviov.

15.5-6: To whp pév yap toig HVAoG ETPEPETO GMEDOOV OOTPEYELY,/
VT AVELOV EMPOPLV ®OODLEVOV TPOG TO KOTUKAIEWY:

16.1-4: «Ne@éhng diknv pev to wp v OA® 1@ aépt Ektdmel EEa-
OTPAMTOV/ KoL TAVTO, KATAPAEYOV, YOV Koi pOPov Eumotodv,/ ovk
GvEépo1g elkov évavtiolg kol moAloig,/ ody Hdata pofovuevov.

Aaog pev 6 tod Topan vaod arootepeitor MUELS 8¢ avt’ Ekeivov/
Avdctoacw ayiav kol v Ziov ggopev viv,/ fiviep Kavotavtivog
kol ‘EAévn 1 o)/ 1@ kéop® E80PHoavTo/ HETH dL0KOGIOVG TEV-
TKoVTa ¥pOvovg Tod Ttmbivar/ AAL" Evtadfa peta piov ThHe nTod-
oemg fip&avto Nuépav/ 10 Thg ExkAnoldg Eyeipecbot Epyov:/ Kol
Qa1dpvvetol Aapmpdg Kot teretodon/ ol pev PactAels damdvny ot-
Aotipodvrat,/ 6 8¢ deomdoTNg LONV TV aidViov.

23: Meyaha dvtog kai eadpa kai d&o Oavpdtov kol vrepPefn-
Kot/ Gmavtag Tovg apyoiovg Pactreis £dei&av vovl/ ol €v 1@ o~
povtL tdv Popaiov edoefdg/ o mTpdypoto dETovies:/ v xpove
yap OAiy® avéotnoay dracav Ty mol,/ dg Kai Annv gyyevécbar
T0i¢ TAGYOVGL TAVTIOY TAV SVGKOAWY-/ 6 0lKOg 88 avTOC 6 TG
gxkAnoiag/ &v tocavt Apeti] oikodopeiTar MG TOV 0VPAVOV pt-
peioBat, Tov Belov Bpdvov,/ Og Kot Tapéxel Lonv TV aidviov.
25.1-5: Xdrep, [aBavate vIE] TATPOG TPOA®VIOV, TAGHY GOGOV THV
oMY,/ GOGOV TOG EKKANGLAG, OGOV 8¢ Kol TOVG Pacthels/ ATpm-
oot T0 oty Anod TaoNG Tapayic,/ GEWGHOD, Apod Kai Ovicemg:/
mAGOV TNV ToMTEIY TEPIGMOOV, TAVGOPE SUVACTA, . . .

Pdoar, Kopte, v mOAV TV Koi TAGOV TOAY KOi YOPOV GO
Ao, Aoipod, oEGHoD, KOTOTOVIIGHOD, TUPOG, pHayaipag, Emt-
dpopuiic GAAOPOA®V Kol ELPUAIOV TOAELOV

‘Yrep 100 Gogiotov kol Gohextov kol avaipaktov dtapulaydijvar
TNV TOAMV NUAV Ta0TNV Kol TaGoV TOAMY Kot xdpav. ..

A0 Kol 6 TPOG OIKOVOLLaY Kol GVGTAGLY AV KOGHOG OiTlOg TTOA-
Adicig v eBopds dikaimg kabictatar, 6t kot haptog v pée oL
Nuag. ‘Obev 1j T0 TP cPodpdTEPOV NG EKOEPLivEL, T} O omp VTTEP
70 oikelov Kweltar pETpov. dvokpaciog Kol PAAPoG eEpav Kb’
MUV, T} T0 BOWP TOMAKIG [LEV EMAEITEL, TOAAAKLG OE ParydoudTEPOV
Kol peto mAnyfg Kotagépetar koi 1 yij 6¢ fj khoveitar @opov
gumolodoa Mpiv, §| {otatoar pHév, TOLG KAPTOLG O OV KOTO TO
mpoctikov tekecopel. IIpog TovTo1S T1f GAAOIDGEL TOV GTOKEIDV
Kol GALOI®GIG NV EmyiveTar, O €€ aVTAV GUYKEWEVOLS KOL TO GM-
HoTo NUAV GLUTAGKOVGL TOVTOLS Kot VOGOt d1d ToUTo Kai Odvatot
yivovton

Source reference

Romanus Melodus, Canticum 51,
Grosdidier de Matons 1981: 304

Malalas, Chron., 18.112

Romanus Melodus, Canticum 54,
Grosdidier de Matons 1981: 484-
488

Romanus Melodus, Canticum 51,
Grosdidier de Matons 1981: 494-
498

Liturgy of St. Basil: Trembelas
1935: 187316

Phountoulés 1985: 150, 158-159

Symeon Thessalonicensis, Oratio in
terraemotus periculo, Phountoulés
1968: 16-18

69



References

Sources

Agathias, Hist.: Agathias Scolasticus, Historiae, ed. R. Keydell, Agathiae Myrinaei historiarum libri quinque. Corpus
Fontium Historiae Byzantinae 2. Berlin 1967.

Amm. Marcellinus, Rer. Gest.: Ammianus Marcellinus, Res gestae a fine Cornelii Taciti, ed. J. C. Rolfe, Ammianus
Marcellinus, res gestae a fine Cornelii Taciti. Text with an English translation. Loeb Classical Library. 3 vols.
London 1963-1964.

Anon. On strategy: ed. G. T. Dennis, Three Byzantine Military Treatises. Text, Translation and Notes. Corpus Fontium
Historiae Byzantinae 25. Washington D.C. 1985.

Apokaukos, Ep.: loannes Apokaukos, Epistolography, ed. Bees, N. A. 1971-1976, “Ileptypapn 100 kddtkog 100 Toodk
t0d Mecomotapitov (Petrop. gr. 250) — Unedierte Schriftstiike aus der Kanzlei des Johannes Apokaukos des Metro-
politen von Naupaktos (in Aetolien).” Byzantinische—Neugriechischer Jahrbiicher 21: 1-243.

Athenagoras 1935: Athenagora metropolitou, “KotdAoyog tdv yeipoypdemv thg &v Xdikn Movi|g tii¢ [Tavayiag.” Emetnpic
Eroupeiog Bolovuvav Emovdwv 11:151-191.

Codex Justinianus (Corpus Juris Civilis, I1): ed. P. Krueger, Codex Justinianus. Corpus Juris Civilis, II. Berlin 1877,
Hildesheim 1997.

Glykas, Ann.: Michael Glykas, Annales, ed. 1. Bekker, Michaelis Glycae Annales. Corpus Scriptorum Historiae Byzantinae.
Bonn 1836.

Goar, J. 17302 Evyoloyiov sive Rituale Graecorum complectens ritus et ordines Divinae Liturgiae, Venice: Ex Typographia
Bartholomaei Javarina.

Gregoras, Hist. Rom.: Nikephoros Gregoras, Historia Romana, ed. 1. Bekker and L. Schopen, Nicephori Gregorae historiae
Byzantinae, 3 vols. Corpus Scriptorum Historiaec Byzantinae. Bonn 1:1829; 2:1830; 3:1855.

Grosdidier de Matons, J. 1981. Romanos le Mélode: Hymnes V. Sources Chrétiennes, 283. Paris.

Julian of Ascalon, Saliou, C. ed. Le Traité d 'urbanisme de Julien d’Ascalon (Vle s.). Droit et architecture en Palestine au
Vie s. Travaux et mémoires du centre de recherche d’histoire et civilisation de Byzance, monographies 8. Paris 1996.

Kantakouzenos, Hist.: loannes VI Kantakouzenos, Historiai, ed. L. Schopen, loannis Cantacuzeni eximperatoris historiarum
libri iv, 3 vol. Corpus Scriptorum Historiae Byzantinae. Bonn 1832.

Kedrenos, Comp. hist.: Georgios Kedrenos, Compendium historiarum, ed. 1. Bekker, Georgius Cedrenus Joannis Scylitzae
ope, 2 vols. Corpus Scriptorum Historiaec Byzantinae. Bonn 1838-1839.

Life of George the Hagiorites: Martin—Hisard B. 2006-2007. “La Vie de Georges 1’Hagiorite (1009/1010-29 juin 1065).
Introduction, traduction du texte géorgien, notes et éclaircissements.” Revue des études byzantines, 64—65: 5-204.

Liber praefecti: Das Eparchenbuch Leons des Weisen, ed. J. Koder. Corpus Fontium Historiaec Byzantinae 33. Vienna 1991.

Malalas, Chron.: loannes Malalas, Chronographia, ed. 1. Thurn, loannis Malalae Chronographia. Corpus Fontium
Historiae Byzantinae 35. Berlin and New York 2000.

Nikephoros, Chron. Brev. Hist.: Nicephorus Patriarcha I, Breviarum Historicum, ed. C. A. Mango, Nikephoros Patriarch
of Constantinople, Short History: Text, Translation and Commentary. Corpus Fontium Historiae Byzantinae 13.
Washington, D.C. 1990.

Pachymeres, Hist.: Georgios Pachymeres, Syggraphikai Istoriai, ed. 1. Bekker, Georgii Pachymeris de Michaele et
Andronico Palaeologis libri tredecim, vol. 2. Corpus Scriptorum Historiae Byzantinae. Bonn 1835.

Papagiannis, K. 2014. Tpicddiov. AOfva: Atoctolikn Ataxovio thg Exkineiag tng EAAGSOC.

Pentécostarion, 1883. Rome.

Phountoul@s, 1. 1968. Zvucwv, Apyiemiorornov Osooolovikng, ta Aeitovpyixd. ovyypuuoze t. I Evyai kot Yuvor. @eccaro-
vikn: Etoupeio Mokedovikav Zmovddv.

Phountoul@s, 1. 1985. Keiueva Aeitovpyixijg, T. l1l. ®@eccorovikn (101@Tikn £€kdoon).

Prokopios, De aed.,: Prokopios, De aedificiis, ed. G. Wirth (post J. Haury), Procopii Caesariensis opera omnia, vol. 4,
Leipzig 1964.

Skutariotes, Add.: Theodoros Scutariotes, Additamenta ad Georgii Acropolitae historiam, ed. A. Heisenberg, Georgii
Acropolitae opera, vol. 1. Leipzig 1903.

Theoph., Chron.: Theophanes Confessor, Chronographia, ed. C. de Boor, Theophanis chronographia, vol. 1, Leipzig
1883. Hildesheim 1963.

Trempelas P. The Three Liturgies According to the Athens Codices. Texte und Forschungen zur byzantinisch—neugriechis-
chen Philologie 15. Athens 1935.

Triodion, Rome 1879.

Vita Symeonis lunioris, ed. P. van den Ven, La Vie ancienne de S. Syméon Stylite le Jeune (521-592). Subsidia Hagio-
graphica 32. Brussels 1962.

70



Vita Theod. Syc.: Vitae Theodori Syceotae, ed. A.—J. Festugiére, Vie de Théodore de Sykeon. Subsidia Hagiographica 48.
Brussels 1970.

Zonaras, Epit.: loannes Zonaras, Epitome, ed. T. Biittner—Wobst, loannis Zonarae epitomae historiarum libri xviii, vols.
3. Corpus Scriptorum Historiac Byzantinae. Bonn 1897.

Bibliography

Aldrete, G. S. 2007. Floods of the Tiber in Ancient Rome. Baltimore: Johns Hopkins University Press.

Allen, P. and Br. Neil. 2013. Crisis Management in Late Antiquity (410-590 CE). A Survey of the Evidence from Episcopal
Letters. Supplements to Vigiliae Christianae : Texts and Studies of early Christian Life and Language, 121. Leiden
and Boston: Brill.

Ambraseys, N.N. and C. F. Finkel. 1995. The Seismicity of Turkey and Adjacent Areas: A. Historical Review, 1500—1800.
Istanbul: Cambridge University Press.

Arthur, P. 2020. “The Changing Geography of Artefact Production in the Late Antique and Early Byzantine Mediterranean.”
In Ravenna and the Traditions of Late Antique and Early Byzantine Craftsmanship: Labour, Culture, and the
Economy, edited by S. Cosentino, 5-32. Millennium Studies 85. Berlin: De Gruyter.

Ayalon, Y. 2014. Natural Disasters in the Ottoman Empire: Plague, Famine and other Misfortunes, Cambridge: Cambridge
University Press.

Baldini Lippolis, 1. 2007. “Private Space in Late Antique Cities: Laws and Building Procedures.” In Housing in Late
Antiquity. From Palaces to Shops, edited by L. Lavan, L. Ozgenel, and A. Sarantis, 197-238. Late Antique Archaeology
3.2. Leiden and Boston: Brill.

Bougiatioti, F. and A. Oikonomou 2017. “The Bioclimatic Performance of Towns and Settlements as Defined by Byzantine
Building Codes.” Procedia Environmental Sciences 38: 651-657.

Bouras, Ch. 1998. “IToleodopikd tov pecofulaviivdv kat votepofuloviivav morewv.” Adgitiov e Xpiotiavikng
Apyoroloyixng Evoupeiog 20, Tlepiodog A'. Xt Mvfun tov Anpntpiov L. ITddka (1907-1995): 89-98.

Bouras, Ch. 2002. “Master Craftsmen, Craftsmen, and Building Activities in Byzantium.” In The Economic History of
Byzantium. From the Seventh through the Fifteenth Century, edited by A. E. Laiou, vol. 2, 539-554. Washington,
DC: Dumbarton Oaks.

Bouras, Ch. 2010. Tpomor epyodiog twv folovtivav apyitektovay kai apyipactopmv. Mviun Mavoin Xotindakn, 4 Mop-
tiov 2008. AOnva: Akadnpuio ABnvov.

Congourdeau, M.—H. 2009. “Les Byzantins face aux catastrophes naturelles sous les Paléologues.” Revue des études byzan-
tines, 67: 151-163.

Constantelos, D. J. 1968. Byzantine Philanthropy and Social Welfare. New Brunswick: Rutgers University Press.

Crow, J. 2012. “Ruling the Waters: Managing the Water Supply of Constantinople, ad 330—1204.” Water History 4.1: 35—
55.

Crow, J. 2018. “The Imagined Water Supply of Byzantine Constantinople, New Approaches.” In Travaux et mémoires
22,1: Constantinople réelle et imaginaire, autour de l'cuvre de Gilbert Dagron, edited by C. Morrisson and J.—P.
Sodini, 211-235. Paris: Association des Amis du Centre d’Histoire et Civilisation de Byzance.

Downey, G. 1955. “Earthquakes at Constantinople and Vicinity, A.D. 342—1454.” Speculum 30.4: 596—600.

Drocourt, N. 2011. “Le millénaire byzantin. Quelles sources pour quelles catastrophes?” In Histoire et nature. Pour une
histoire écologique des sociétés méditerranéennes (Antiquité et Moyen Age), edited by Fr. Clément, 97—125. Rennes:
Presses universitaires de Rennes.

Evangelatou Notara, F. 1993. Xeiouoi aro Bolavtio aro tov 130 uéypt ki tov 150 aawva: lotopixn E&éraon. AOva: Tlo-
povaia.

Frier, Br. W. ed. 2016. The Codex of Justinian: A New Annotated Translation with Parallel Latin and Greek Text. 3 vols.
Cambridge: Cambridge University Press.

Gatier, P.—L. 1983. “Un séisme, élément de datation de 1’ccuvre de Romanos le Mélode.” Journal des savants: 229-238.

Goutzioukostas, A. 2020. Ocooalovikelo EXLYpoPIKe. UEAETHUATO. XPOVOLOYIKES KL EPUIVEVTIKES TPOCEYYITEIS folovTividy
KTTOPIK@YV ETLYPOPDV IO TO. TELYN THG TOANG Kot T Pocilikn tov Ayiov Aquntpiov. ®gccalovikn: Baviog.

Grumel, V. 1958. Traité D'Etudes Byzantines. Volume I, La Chronologie. Bibliothéque Byzantine. Paris: Presses Univer-
sitaires de France.

Guidoboni, E. 1994. Catalogue of Ancient Earthquakes in the Mediterranean Area up to the 10th Century. Rome: Istituto
Nazionale di Geofisica.

Guidoboni, E. and A. Comastri 2005. Catalogue of Earthquakes and Tsunamis in the Mediterranean area from the 11th
to the 15th century. Rome: Istituto Nazionale di Geofisica ¢ Vulcanologia.

Haldon, J. 2020. “Concluding Remarks. One.” In Ravenna and the Traditions of Late Antique and Early Byzantine Crafts-
manship: Labour, Culture, and the Economy, edited by S. Cosentino, 311-316. Millennium Studies 85. Berlin: De Gruyter.

n



Haldon, J., A. Binois—Roman, M. Eisenberg, A. Izdebski, L. Mordechai, T. Newfield, P. Slavin, S. White, and K. Wng¢k
2021. “Between Resilience and Adaptation: A Historical Framework for Understanding Stability and Transformation
of Societies to Shocks and Stress.” In COVID—19: Systemic Risk and Resilience, edited by 1. Linkov, J.M. Keenan
and B.D. Trump, 235-268. Springer, Cham.

Haldon, J., A. F. Chase, W. Eastwood, M. Medina—Elizalde, A. 1zdebski, F. Ludlow, G. Middleton, L. Mordechai, J. Nesbitt
and B.L. Turner. 2020a. “Demystifying Collapse: Climate, Environment, and Social Agency in Pre—modern Societies.”
Millenium 17.1: 1-33.

Haldon, J., M. Eisenberg, L. Mordechai, A. Izdebski and S. White. 2020b. “Lessons from the Past, Policies for the Future:
Resilience and Sustainability in Past Crises.” Environment Systems and Decisions 40.2:1-11.

Haldon, J., and A. Rosen. 2018. “Society and Environment in the East Mediterranean ca 300-1800 CE. Problems of
Resilience, Adaptation and Transformation. Introductory Essay.” Human Ecology 46: 275-290.

Hoéghammar, K. 2010. “Long—term Resilience: The Reconstruction of the Ancient Greek Polis of Kos after Earthquakes
in the Period ¢. 200 BCE to c. 200 CE.” In The Urban Mind Cultural and Environmental Dynamics, edited by P. J.J.
Sinclair, G. Nordquist, F. Herschend, and C. Isendahl, 261-276. Studies in Global Archaecology 15. Uppsala: De-
partment of Archaeology and Ancient History, Uppsala University.

Hughes, J.D. 2013. “Responses to Natural Disasters in the Greek and Roman World.” In Forces of Nature and Cultural
Responses, edited by K. Pfeifer and N. Pfeifer, 111-137. Dordrecht: Springer.

Huxley, G.L. 1959. Anthemius of Tralles. A Study in Later Greek Geometry. Greek, Roman and Byzantine Monographs
1. Cambridge, Mass.: Harvard University Press.

Izdebski, A. 2019. “Catastrophes aside: Environment and the End of Antiquity.” In Environment and Society in the Long
Late Antiquity, edited by A. Izdebski and M. Mulryan, 367-370. Leiden and Boston: Brill.

Izdebski, A., L. Mordechai and S. White. 2018. “The Social Burden of Resilience: A Historical Perspective.” Human
Ecology 46: 291-303.

Karpozelos, A. 1991. “Natural Phenomena (onueiov, Ocoonueiov).” In Oxford Dictionary of Byzantium, edited by A. P.
Kazhdan et al., vol. 2, 1440. New York and Oxford: Oxford University Press.

Kraft, A. 2021. “Natural Disasters in Medieval Greek Apocalypses.” Scrinium 17 (2021): 158—-171.

Lambropoulos, K. 1988. Iwavvyg Amdravkos. Zouforn oty épevova tov Piov kai Tov ovyypagikod pyov tov. loTopiég
Movoypapieg 6. ABfva: Baciidmovroc.

Lavan, L. 2020. Public Space in the Late Antique City. Part 1. Streets, Processions, Fora, Agorai, Macella, Shops. Late
Antique Archaeology Supplement 5,1. Leiden: Brill.

Leontsini, M. 2014. “Wonders of Nature and Heroism in the Narratives of Herakleios’ Campaigns Against Persia.” In
Narratives across Space and Time, edited by Ai. Polymerou—Kamilaki, vol. 2, 337-356. Athens.

Limousin, E. 2005. “Jean Skylitzes, les empereurs et les séismes.” In Récits et représentations des catastrophes depuis
I’Antiquité, edited by R. Favier and A.—-M. Granet—Abisset, 175—188. Grenoble: CNRS, MSH—Alpes.

Maas, P. 1906. “Die Chronologie der Hymnen des Romanos.” Byzantinische Zeitschrifi 15: 1-44.

McAnany, P. and N. Yoffee. 2010. “Why we Question Collapse and Study Human Resilience, Ecological Vulnerability,
and the Aftermath of Empire.” In Questioning Collapse: Human Resilience, Ecological Vulnerability, and the After-
math of Empire, edited by P. McAnany and N. Yoffee, 1-20. Cambridge: Cambridge University Press.

Magdalino, P. 2018. “Renaissances d’une capitale: L’urbanisme constantinopolitain des dynasties impériales.” In Travaux
et mémoires 22,1: Constantinople réelle et imaginaire, autour de l'ceuvre de Gilbert Dagron, edited by C. Morrisson
and J.—P. Sodini, 55-77. Paris: Association des Amis du Centre d’Histoire et Civilisation de Byzance.

Maguire, H. 1987. Earth and Ocean. The Terrestrial World in Early Byzantine Art. Monographs on the Fine Arts 43. Uni-
versity Park: Pennsylvania State University Press.

Mainstone, R. J. 2001. Hagia Sophia: Architecture, Structure and Liturgy of Justinian's Great Church. New York: Thames
and Hudson.

Mango, C. A. 1985. Le développement urbain de Constantinople (IVe—Vlle siécles). Travaux et memoires du Centre de
recherche d’histoire et civilisation de Byzance. Monographies 2. Paris: Diffusion de Boccard.

Meier, M. 2001. “Perceptions and Interpretations of Natural Disasters During the Transition from the East Roman to the
Byzantine Empire.” The Medieval History Journal 4.2: 179-202.

Meier, M. 2007. “Natural Disasters in the Chronographia of John Malalas.” The Medieval History Journal 10.1-2: 237—
266.

Mentzos, A. 2010. Ta yneidwtd t¢g avoikodounons tov vaod tov Ayiov Anuntpiov arov 70 ardve. u.X. Bulavtiva Keipeva
kot MeAéteg 54. @socarovikn: Apiototéreio [avemompo Oeccarovikng, Kévipo Bulavivav Epgvvav.

Meétsakes, K. 1985. Bulavuvy vuvoypopio. Awo v Ko Arabnkn éwg v Eikovouoyio. ADva: Exkddoeig I'pnydpn.

Mordechai, L. 2018. “Short—term Cataclysmic Events in Premodern Complex Societies.” Human Ecology 46: 323-333.

Niavis, P. E. 1987. The Reign of the Byzantine Emperor Nicephorus I. (AD 802—811). Athens: Historical Publications St.
D. Basilopoulos.

Ousterhout, R. 1999. Master Builders of Byzantium. Princeton: Princeton University Press.

72



Ousterhout, R. G. 2018. “Aesthetics and Politics in the Architecture of Justinian.” In Travaux et mémoires 22,1: Constan-
tinople réelle et imaginaire, autour de l'ceuvre de Gilbert Dagron, edited by C. Morrisson and J.—P. Sodini, 103—
120. Paris: Association des Amis du Centre d’Histoire et Civilisation de Byzance.

Papagianni, E. 2019. “H owodopukn dpactnpotta 6to Buldvtio pe 1o BAEppa tov vopukoV.” dedtiov e Xpiotiavikng
Apyoroloyikng Evoupeiog 30.4: 1-16.

Pétridés, S. 1902. “Saint Syméon le Nouveau Stylite Mélode.” Echos d’Orient 5: 270-274.

Pickett, J. 2017. “Water and Empire in the De Aedificiis of Procopius.” Dumbarton Oaks Papers 71: 95-125.

Saliou, C. 2007. “The Byzantine House (400-912). Rules and Representations.” In Material Culture and Well-Being in
Byzantium (400—1453). Proceedings of the International Conference (Cambridge, 8-10 September 2001), edited by
M. Griinbart, E. Kislinger, A. Muthesius, and D. Stathakopoulos,199-206. Vienna: Verlag der Osterreichischen
Akademie der Wissenschaften.

Saliou, C. 2018. “Construire en capitale: La loi de Zénon sur la construction privée a Constantinople (CJ VIII, 10, 12):
Une relecture.” In Travaux et mémoires 22,1: Constantinople réelle et imaginaire, autour de l'ceuvre de Gilbert
Dagron, edited by C. Morrisson and J.—P. Sodini, 79—102. Paris: Association des Amis du Centre d’Histoire et
Civilisation de Byzance.

Saradi, H. 1995. “The Kallos of the Byzantine City. The Development of a Rhetorical Topos and Historical Reality.” Gesta
34: 37-56.

Saradi H. G. 2006. The Byzantine City in the Sixth Century. Literary Images and Historical Reality. Athens: Society of
Messenian Archaeological Studies.

Schibille, N. 2009. “The Profession of the Architect in Late Antique Byzantium.” Byzantion 79 : 360-379.

Sidéris, G. 2009. “Quelques aspects des catastrophes naturelles a Byzance et de leurs effets sur la société (Seconde moiti¢
du Vle siécle-milieu du Xe siécle).” In Vers une Anthropologie des Catastrophes Actes des 9e Journées Anthro-
pologiques de Valbonne, edited by L. Buchet, C. Rigeade, 1. Séguy and M. Signoli, 163—178. Paris and Antibes:
Association pour la Promotion et la Diffusion des Connaissances Archéologiques (APDCA).

Spyropoulos, P. I. 1997. Xpoviko twv ociouwv g EAAGdoc amo v apyoiotnta ueypt onuepa. Abva-T'idvveva: Awddvn.

Telelis, I. 2004. Metewporoyixe parvoueva ko Kiiuo oo Bolavrio. Tlovqpata 5. 2 vols. ABqva: Akadnuio Anvav. Kévtpov
Epedvng g EAMvikng ko Aatvikng Ipoppoteiog.

Telelis, I. 2014. “Environmental History and Byzantine Studies. A Survey of Topics and Results.” In Aureus. Volume
Dedicated to Professor Evangelos K. Chrysos, edited by T. G. Kolias, K. Pitsakis and C. Synellis, 737-760.
Athens: National Hellenic Research Foundation, Institute of Historical Research. Section of Byzantine Research.

Telelis, 1. 2022. “Byzantine Textual Sources for Climatic and Environmental Developments.” Byzantina Symmeikta 32:
17-42.

Tourptsoglou—Stephanidou, V. 1998. lepiypauua foloviivarv otkodopuramv mepropioumv. Awo tov lovetiviavo atov Apue-
vOmovlo kai 1 Tpofoli} tovg oty vouobeaio tov Neoelnvikod Kpdrovg. @sccorovikn: Etapeio Makedovikdv Emov-
ddv.

Tourptsoglou—Stephanidou, V. and B. S. Hakim. 2001. “Julian of Ascalon’s Treatise of Construction and Design Rules
from Sixth—Century Palestine.” Journal of the Society of Architectural Historians 60: 4-25

Troianos, Sp. N. 1998. “Yznpye npootacio tov wepifailoviog oto Bulavtio;.” In Sp. N. Troianos and K. G. Pitsakis,
Dooiko kar dounuevo wepifallov arg fulovivés voukés mnyés, 13—61. Adva: Topovpa F'oviavopn-Xopv.

Yannopoulos, P. 2012. “TlepiBdArov kot tpomaydvoa oto Buldvtio. TToATiky eKHETAAAEVGN QUGIKMY PAIVOLEVOV 0T
™V eovoeiin euhoroyia.” In lotopiog uépyuvo. Tiuntixog touog arov Kabnynty Tewpyio N. Asovraivy, vol. Al,
272-289. ABnva: EBviko kot Kamodiotplakd [Mavemiompio Abnvav.

Zachariadou, E. 2000. “Natural Disasters: Moments of Opportunity.” In Natural Disasters in the Ottoman Empire. Halcyon
Days in Crete I1l. A Symposium Held in Rethymnon, 10—12 January 1997, edited by E. Zachariadou, 7-11. Rethymno:
Institute for Mediterranean Studies.

Zanini, E. 2022. “Constantinople: Building and Maintenance.” In The Cambridge Companion to Constantinople, edited
by S. Bassett, 102—116. Cambridge Companions to the Ancient World, Cambridge: Cambridge University Press.

73






