
Unlike Constantinople, ancient Rome was well pro-
vided with water; the Tiber flowed through the city,
wells could be dug within the urban area to provide
fresh water, and in the hills to the south-east of the
city were extensive perennial springs, still copious
enough to provide the water needs for the modern
city.1 Whatever the benefits for political and strategic
control and for commercial supply conveyed by the
location of Constantine’s city, the new imperial city
lacked a good water supply.2 Such was Themistius’
message in an oration addressed to the emperor
Valens:

Blessed, happy Constantine! Do you sense that for you the
emperor [Valens] has turned the beloved from an inani-
mate to an animate state, and that against expectation he
has breathed life into this beautiful and desirable body that
was still feeble, to say it with Homer, and that for you the
city is truly a city and no longer a mere sketch? You and
your son were clever in finding for her and giving to her
many and manifold girdles and necklaces and bracelets and
torques. And lest bedecked with much gold and precious
objects she be more thirsty than those who are dressed in
rags, you would have made great expenditure, but this
honour was preserved and left to another since God took
care that the thank-offering of the emperor did not appear
second to the imperial garb, which the beautiful city had
first fixed on him. Now both exchange rivalling gifts with
one another and not gold for bronze but things of quite
equal worth. And it is difficult to pronounce which of
them is more precious. For famous and renowned poets

agree with both, one calling the imperial rank godlike and
the other declaring water the best thing.3

However complex the delivery, the message was
simple: embellishing the city with statues and preci-
ous objects was not enough if the growing popula-
tion remained without water. In fact, as Themistius
knew, the earlier Constantinian emperors had
already begun the task of initiating a new system of
water supply for the city, and in an earlier oration he
praised Constantius II for benefiting the city ‘by
searching more bountiful sources of water and
building baths that bear his name’.4 But amongst the
majority of the ancient sources the credit rests with
Valens, even if, as the contemporary sources of
Ammianus Marcellinus and Socrates recognized, his
defeat and death on the battlefield of Adrianople
had revealed the strategic weakness of the new long-
distance water supply system.5 In a second oration
Themistius describes Valens welcoming the Thracian
waters (his analogy is actually clouds and rain) to
the city: 

And they, faster than wings and thought, either fly high up
through the air or run underneath steep jutting hills, in the
earth and in the air, resembling a bunch of grapes as
regards their backs, more than a thousand stadia uphill
and downhill, neither running upwards nor downwards,
and neither being held down nor being held in. And roofed
over they come together and they have arrived here before

chapter 2

An Outline History of the Water Supply
of Constantinople

CONSTANTINOPLE IN THE FOURTH CENTURY AND 
THE AQUEDUCT OF VALENS

1 Evans (1994), 135; Bono and Boni (1996).
2 The lack of water is emphasized by Mango (1995), 9–10. Evidence for wells is discussed in Forchheimer and Strzygowski (1893), 3. 
3 Themistius, Oratio 11.151a–2b, see Appendix 1; Dagron (1984a), 90.
4 Themistius, Oratio 4.58bc, see Appendix 1; Bassett (2004), 79, in her recent study of the sculptural embellishments of the city by

Constantine and his successors, under-estimates the work carried out by later emperors on the infrastructure of the city before Theodosius
I, see Crow (2007b). In very large projects it is often too easy to personalize the role of a particular emperor; thus recent work in Rome has
shown that the Markets of Trajan were largely the work of Hadrian and that the Pantheon was half-built under Trajan!

5 Both writers record a riddle found during the demolition of the walls of Chalcedon by Valens — the city Valens had unsuccessfully besieged
during Procopius’ revolt, 365–6, see Lenski (2002), 78. Socrates commented that: ‘Such was the prophecy. And indeed it afterwards
happened, that when Valens by building an aqueduct supplied Constantinople with abundance of water, the barbarous nations made
various irruptions, as we shall hereafter see’, Socrates, Church History 4.9; also Ammianus Marcellinus 26.6.14, see Appendix 1. Compare
the negative comments of Zosimus about Constantinople in New History 2.37. 
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The ancient sources also record an earlier aqueduct
of Hadrian constructed for the city of Byzantium.
This is first attested in a law of Theodosius and
Valentinian (383–392) specifically concerning the

aqueduct of Hadrian and the water supply of the
Imperial Palace and the Baths of Achilles at the
Strategion, west of the acropolis of Byzantium (now
occupied by the Topkapı Palace).14 Both of these

the gates and they camp in the open waiting for the
originator in order that with him as host they might settle
in their temple, in which dance together Hephaestus and
Asclepius and Panacea.6

The ‘temple’ was probably the new nymphaion con-
structed during Valens’ reign by the city prefect
Clearchus and located near the site where Theo-
dosius I was to build his forum; it was recorded by
Socrates as a hydreion megiston.7 Jerome’s Chronicle
credited the same city prefect with bringing water to
the city in the year 373 and for most recent historians
this is the accepted date when the ‘long-prayed for
water’ reached the city.8 However the later historian
Cedrenus recorded that the aqueduct was completed
in the fourth year of his reign, 368, and, although
Jerome wrote closer to the event, there remains a
problem as to whether Valens was actually present in
Constantinople to have witnessed the arrival of the
‘Thracian nymphs’ as Themistius described. Accord-
ing to Dagron’s study of the dates of imperial resi-
dence in the city during the fourth and early fifth cen-
turies, for the years 367–70 Valens is attested on the
Danube and at Marcianopolis in Moesia II; later he
was in Mesopotamia and Syria from 372 to the spring
of 378, quartered with his field army at Antioch and
Hierapolis to counter any Persian threat.9

Associated with the new aqueduct was the cistern
of Modestus located by the Notitia urbis in Region
XI. Work on the cistern had commenced in 363, a
year before Valens was acclaimed emperor, during
Modestus’ first tenure of the city prefecture, but was
completed in 369.10 Further evidence for the process
of construction and the need to bring in experts from
beyond Constantinople is preserved in a letter from

the water supply of byzantine constantinople10

Libanius to Modestus commending the skills of
Elpidius who can make ‘you well-watered’ (katar-
rytos).11 Valens not only built the aqueduct and the
cistern but also built two baths called, after his
daughters, the Anastasianae and Carosianae; the
gymnasium of the latter was dedicated in 375, soon
after Valens’ line entered the city.12 Whether the
emperor really received the waters into the city can-
not be resolved, but certainly the aqueduct and the
two baths, as Lenski has recently observed, were
‘inherently pragmatic and quintessentially Roman
necessities, thus of major concern to Valentinian and
Valens’.13

Major Baths

Zeuxippos 330 (begun by Severus?)
Constantianae begun 345, completed as Theodosianae 427
Anastasianae in Region IX, 364–78
Carosianae in Region VII, 364–378 (gymnasium dedicated

375)
Achilles 383–392, rebuilt between 433 and 443 (= Honori-

anae or Eudocianae in Region V?)
Arcadianae 393/4
Honorianae in Region V by 425 (presumably built

395–423)
Honorianae in Region XIII (Sycae) by 425 (presumably

built 395–423)
Eudocianae by 425 (presumably built after 421)
Helenianai known in 498/9
Dagistheus begun by Anastasius, completed 526/7
Alexander known 532
Taurus (= Sophianai) restored 569/70
Palace bath 578–82
Blachernai public bath begun 578–82, completed 586/7

THE AQUEDUCT OF HADRIAN (Figs 2.1; 2.2)

6 Themistius, Oratio 13.167c–168c, see Appendix 1. Frontinus 13.2 notes how the waters of the Aqua Claudia were brought to the city of
Rome with great ceremony on Claudius’ sixty-second birthday.

7 Socrates, Church History 4.8, see Appendix 1; however ‘Temple’ is used in an earlier oration by Aelius Aristides to stand for the greatness
of the city and her inhabitants, see DeLaine (2002), 221, so may not be synonymous with the nymphaion.

8 Lenski (2002), 395, 399.
9 Dagron (1984a), 83–4; Lenski (2002), 174; Errington (2006), 144; Dagron notes that Valens avoided Constantinople after the revolt of

Procopius. 
10 Consularia Constantinopolitana 369; see Appendix 1.
11 Libanius, ep. 827; see Appendix 1.
12 For further discussion see Chapter 6.
13 Lenski (2002), 395.
14 Cod. Just. 11.42.6, see Appendix 1. These baths were located at the Strategion, on the west side of the Acropolis, see Mango (2000), 187–8.
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the water supply of byzantine constantinople12

Fig. 2.2 Map of Byzantine Constantinople showing relief, the projected line of the main aqueduct channels, and the
distribution of major cisterns and reservoirs.
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locations are known to be c. 30 m above sea level or
less, thus indicating that the aqueduct of Hadrian
was intended to provide water for the earlier city
lying between the First and Second Hills. Hadrian is
known to have donated an aqueduct to Nicaea in 123
and it can be assumed that he ordered a similar work
at Byzantium during his visit to Bithynia and
Thrace.15 The aqueduct continues to be mentioned
in later Byzantine sources and it is clear that this line
was distinguished from the aqueduct of Valens (or
Valentinian as it was invariably termed in most later
texts).16 From the topographical features noted so far
in the texts, it is apparent that there are major differ-
ences between the two lines. The aqueduct of Valens
can be associated with the higher ground of the new
Constantinian and later city: Region XI, where the
cistern of Modestus was located, and Region X,
where the Thermae Constantianae (which were not
completed before 425) and the great nymphaeum
were both located. This aqueduct presumably also
supplied the Anastasianae and Carosianae baths.
The elevations of these baths are not known, but the
Carosianae were presumably on the Third Hill, at an
altitude of 50–60 m above sea level, and certainly
could not have been supplied by the Hadrianic line.
By contrast the Hadrianic line supplied the lower
area of old Byzantium, occupied now by the Imperial
Palace and associated baths, including the major
baths of the Zeuxippos which were built either by
Severus or Constantine. This raises the issue of how
the higher areas of the city obtained their water
before the construction of Valens’ line. We can only
suppose that these areas relied on wells and rain-
water gathered in cisterns. This was presumably the
case, for instance, with the baths or washrooms that
Eusebius mentions as having been contained within
the precincts of the Holy Apostles complex built by
the Emperor Constantine on the Fourth Hill (not far
from where Modestus would later build his reser-
voir). 

Barely a century after the fall of Constantinople in
1453, Pierre Gilles’ description of the Byzantine city

drew attention to the differing topographic settings
of Rome and Constantinople:

It was not very difficult to distinguish the Roman hills,
because they were entirely separated by valleys, but it is
not as easy to distinguish those of Constantinople because
they are joined at the top. Besides, their backs do not
project in so mountainous a way as they do in the front; so
I cannot better describe them than by calling them a
continued ridge of hills, each divided by valleys.17

As Gilles clearly describes, the site of Constantinople
possesses a high, single but broken ridge extending
from the Bosporus and the acropolis of Byzantium to
the west with further hills overlooking the Sea of
Marmara. The ‘mountainous’ backs are the north-
facing slopes falling steeply towards the Golden
Horn, broken by a series of short parallel valleys,
and the equally steep banks cut by the Lycus, falling
towards the Sea of Marmara. A relief map of the city
(Fig. 2.2) shows these features clearly and the
isolation of the Xerolophos — the Dry Hill — occu-
pied by the Forum of Arcadius. If we relate the
known topography to the two separate lines defined
in the historical sources, it becomes apparent that
one line was needed to supply the lower east end of
the promontory and a second was needed to provide
for new developments on the hills west of the Forum
of Constantine. These can be identified as the lower,
Hadrianic line and the later and higher elevation of
the Valens aqueduct, still defined in the city by the
971 m-long bridge of the Bozdogan Kemeri. 

Earlier discussions of the water supply system
within the city have suggested that the Bozdogan
Kemeri,18 which crosses the valley between the Third
and Fourth Hills, represents the line of the Hadrianic
aqueduct,19 supplied from springs west of the city at
Halkalı and associated with the bridge at Ma’zul-
kemer.20 The traditional attribution of the Bozdogan
Kemeri to Valens is based only on the late and notori-
ously unreliable Patria and Parastaseis.21 Neverthe-
less, Mango expressed caution about Hadrianic
attribution, pointing out that the Roman city had a
maximum altitude of just 50 m (on the acropolis),

15 Schneider (1938), 44; Birley (1997), 159–61.
16 A number of ancient sources refer to more than one aqueduct (C. Just. 11.42.6; Malalas 18.17; Chron. Pasch. 618–19). Cedrenus, History

1.685 notes two aqueducts when he records that Justin II rebuilt ‘the great aqueduct’ and ‘the aqueduct of Hadrian’, see Appendix 1. 
17 Gilles (1988), 19.
18 To avoid confusion the great aqueduct bridge within the city is always referred to by its modern Turkish name, Bozdogan Kemeri, although

much of the work is clearly Byzantine in origin.
19 Mango (2004), 20; Andréossy (1828), 432–3, had also considered that the Bozdogan Kemeri was originally the work of Hadrian.
20 Mango (1995), 10; also Çeçen (1996a), 51–2; however Çeçen (1996a), 129 also suggested that the Bozdogan Kemeri was a rebuilding by

Valens of Hadrian’s original bridge.
21 Dalman (1933), 4 on the consensus that the bridge belonged to Valens’ system; see also Berger (1997a), 379–80.
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The identification of these two main and chronol-
ogically distinct water supply lines within the city
raises the question of their sources. A number of
main springs are known both close to and distant
from the city and these are discussed in detail in
Chapter 3. However it is important at this stage to
summarize briefly the main elements of the system.
Three distinct sources of water are known near to the
city which continue to be used until the present day.
The two sources closest to the city are divided by the
valley of the Alibey Dere (ancient Kydaros) flowing
into the Golden Horn. The first is located to the
north-west of the city in the area of hills known as
the Forest of Belgrade (Belgrad Ormanı) and
Cebeciköy; this region was extensively developed in
Ottoman times (Fig. 2.1).25 Even closer to the city,
but of more limited output, are the springs at

Halkalı, which because of their elevation could pro-
vide a gravity-fed supply to higher parts of the city,
including the Bozdogan Kemeri. The third source,
and the most important for the early Byzantine city,
was the springs and aquifers located in the hills of
the Stranja Dagları, running parallel with the Black
Sea coast. The ancient water sources from this region
were located near Vize (ancient Bizye) 250 km west of
Constantinople, with closer springs at Danamandıra
and Pınarca (Fig. 2.1). Our fieldwork has demon-
strated that the latter springs were the source for the
Valens system celebrated by Themistius at a distance
of 1,000 stades (185 km); although this figure has
been questioned in the past,26 it corresponds
approximately with the known length of this line to
the city, so that for once such a long distance cannot
be dismissed as an example of rhetorical

whereas the Bozdogan Kemeri was so elevated that
the channel would have had to drop as much as 10 m
in order to supply that city.22 In fact, if we assume
that the acropolis was not supplied with water, the
remaining lower area of the city, including the major
Baths of Zeuxippos, the Imperial Palace and the
Baths of Achilles, was probably at an elevation of no
more than 30 m above sea-level. It follows therefore
that the Bozdogan Kemeri was built as part of a
system intended to supply the more elevated parts of
the city — parts that were only occupied after the
foundation of Constantinople in 330. A Hadrianic
date for the Bozdogan Kemeri has also been
questioned by Striker and Kuban.23 They point out
that the bath building between the aqueduct and the
Kalenderhane Camii, which can be dated to around
the mid-fifth century,24 is only 40 cm above the stylo-
bate of the aqueduct. The closeness in the grade of
the two buildings suggests that it is unlikely that the
aqueduct was built some two hundred years before
the baths. In fact a Hadrianic date for the bridge is
unlikely, since there is a christogram carved in relief
above the lower tier of Arch 30 on the south side,
indicating that the aqueduct belongs to the period
after 330 (Fig. 2.3). Therefore the Bozdogan Kemeri
in its initial phase of construction is to be associated
with the Valens line.

Fig. 2.3 Bozdogan Kemeri Arch 30, from the west; note
the keystone with a chrismon design.

22 Mango (1995), 12.
23 Striker and Kuban (1997), 30–1.
24 Bardill (2004), 150–1.
25 This line is frequently called the Kırkçesme line.
26 Mango (1995). 
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hyperbole.27 However these long-distance channels
could only be maintained until the twelfth century
and the main line exploited in Ottoman times was
the lower Kırkçesme line from Cebeciköy. It is clear
that the water sources from Cebeciköy had an
elevation sufficient only to supply the lower-lying
structures of the Roman and Byzantine city, such as

the Basilica Cistern, which in the reign of Justinian
was specifically associated with the aqueduct of
Hadrian.28 It follows therefore that the Hadrianic
line corresponded with the later Ottoman channels
and ran along the steep slopes overlooking the
Golden Horn at an elevation of c. 30 m.

THEODOSIAN EMPERORS AND THE FIFTH CENTURY

The arrival of water clearly fulfilled a need greater
than merely the supply of the imperial baths. 
St Jerome states that ‘Clearchus, the prefect of the
city at Constantinople, was a famous man. He
brought the necessary long-prayed-for water into the
city with his aqueduct’; similar sentiments of wonder
and relief were expressed not just by Themistius, but
also by Gregory of Nazianus, who in 380 complained
that amongst the arrogant claims of metropolitan
Constantinopolitans was ‘that marvellous work, the
underground and overground river’, the memory of
which persisted until the fall of the city.29 The reigns
of the Theodosian emperors saw a further stage in
the development of the city summarized in the
Notitia urbis, which lists eight thermae, four cis-
terns, four nymphaea, and 153 private baths. In many
ways this is a document which defines the city as
having ‘come of age’ and certainly records its great-
est extent within the new Theodosian Land Walls.30

Amongst the new cisterns were the great open reser-
voirs of Aetius and Aspar located between the walls
of Constantine and the new walls. 

It is interesting to observe that after the comple-
tion of the Valens line in 373, it is more than thirty
years before we read of the construction of any
cistern. However, five cisterns were built between 406
and 459; their construction may perhaps have been
prompted by the supplementation of the original
Valens line with a second line from Vize. Two of
these cisterns, those of Aetius and Aspar, survive to
this day and are vast, open reservoirs built in the belt
of land that was added to the city when the Land
Walls of Theodosius II were completed in 413.31

These five appear to have sufficed for some forty
years. A third reservoir, of Mocius, built on a similar

scale and in the same part of the city, may not have
been built until considerably later under Anastasius,
possibly in 499/500 or 514/15.

Major Cisterns

Modestiaca cistern (= Cistern of the Archangel?) 363–69

Nymphaeum 372–73

Underground cistern near Constantine’s column 406/7

Cistern of Aetius (= Cistern of Pulcheria) 12 February 421

Theodosian cistern (= Cistern of Philoxenus?) before 425

Arcadiaca cistern before 425

Cistern of Aspar 459

Cistern of Mocius (built under Anastasius?)

Cold Cistern at Sphendone (built under Anastasius?)

Basilica Cistern 526/7

Palatial Cistern after 532

Cistern at ta Armatiou (built under Maurice)

Cistern at the Bronze Tetrapylon 609

Cistern of Bonus before 627

Fildamı (near Hebdomon) c. 600

This huge expansion of the city’s water storage
capacity in the years 406–459 may be explained in
part by the city’s growing population and in part by
the increased threat of barbarian attack. Much of the
water collected in the open reservoirs was almost
certainly used in part for agricultural purposes
(water for drinking is more likely to have been stored
in closed cisterns), and as the population increased
the need for food would naturally have increased too.
It remains to be established how these open reser-
voirs could have contributed to the water needed for

27 Themistius, Oratio 13.167c–168c; see Appendix 1.
28 See especially Andréossy (1828), 444, pl. IV; Chronicon Paschale 618–19, see Appendix 1.
29 Jerome, Chron. a.d. 373; Greg. Naz., Oration against the Arians; compare the language of Manuel Chrysoloras, Letter to John Palaeologus

and the wonders of the city listed in Broderson (1992), 154; see Appendix 1.
30 Dagron (1984a), 524; see also Berger (1997a), 356–87.
31 On the Theodosian Land Walls, see Müller-Wiener (1977), 268–311; Bardill (2004), 122–5; Crow (2007b). See Chapter 6 for a description

of the cisterns within the city.
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the imperial baths and other hydraulic needs of the
city. The belt of land between the two walls, in which
the reservoirs were located, was largely devoted to
agricultural activities,32 and the new Land Walls
would have ensured that both the foodstuffs culti-
vated there and the stored water for irrigating the
land would have been protected in case of siege.

Archaeological evidence from the Thracian aque-
ducts suggests that the line was supplemented at this
time with a new system of tunnels and bridges from
Vize and it would be possible to suggest that this can
be identified with the ‘Theodosian aqueduct’ referred
to in a law of 31 December 396 under Arcadius and
Honorius. This law suggests that each of the five
praetors was compelled to contribute 100 pounds of
silver to the aqueduct (whether to its maintenance or
its construction is unclear), and orders that the con-
tribution of one of them should be diverted to meet
the expense of the entertainment for Honorius’
birthday. However this sum is modest compared to
the amounts required from consuls in the time of Leo,
about seventy years later, when instead of the 500
pounds of silver noted under Arcadius and Honor-
ius, 100 pounds of gold were demanded of each
consul specifically for ‘the maintenance of the aque-
duct of this great city’.33 It seems unlikely therefore
that the Theodosiac aqueduct can be identified with
the long and extremely costly line from Vize to the
city. The reference to the Theodosiac aqueduct in 396
could either refer to the Valens system under another
name or to the repaired Hadrianic line from the Bel-
grade Forest. The former possibility remains unlikely,
since later texts only refer to the ‘aqueduct of Valens’
or ‘of Valentinian’. In his study of the hydraulic
works in the Forest of Belgrade Çeçen has observed
that in two of the bridges in the Kırkçesme system
masonry survives which is comparable to the major
bridges of the Thracian system; this indicates a
major late Roman rebuilding of the Roman system,
which could therefore be the Theodosian aqueduct
referred to in the law of 396.34

During the period from the accession of Theo-
dosius I to the death of Arcadius there are seven laws
specifically concerned with the regulation of water
distribution and the provision for the maintenance of
the aqueducts both in and outside the city. One law
reveals that the diameter of the pipe supplying a
property was determined by the size of the estate and
whether it had baths; another law affirms that all
taxpayers were liable to contribute labour and
materials for the repair of the system; and further
laws assert the extreme penalties for diverting water
for irrigation and for taking water from an aqueduct
rather than from a reservoir.35

After this clutch of legislation, the sources from
Theodosius II to Justinian and later in the sixth
century are more concerned with the provision for
storage within the city than maintenance outside.
There are two exceptions in the middle decades of
the fifth century: Marcellinus Comes refers to a law
of Marcian in 451–2 wishing that, ‘those who wished
to become consuls should disburse no money among
the people but spend the prescribed sum on the city’s
aqueduct’; the sum of 100 gold pounds is specified in
a law of Leo preserved in the Justinianic Code so that
‘what has been bestowed (by the consuls) will remain
a perpetual evidence of his generosity’.36 Apart from
the imperial legislation relating to the regulation and
financing of the maintenance of the new system,
what emerges from the texts and the archaeology is
the provision of covered cisterns within the walls of
Constantine linked to either the Hadrianic or the
Valens lines and of the three open reservoirs within
the Theodosian circuit. A significant event in the his-
tory of the supply line was the revolt against Zeno by
Theodoric Strabo, magister militum, who cut the
water supply in 487. Theodoric had captured Sycae
(the settlement across the Golden Horn at Galata)
and it is uncertain whether the Thracian or Belgrade
Forest system was affected. Although Gothic by
birth, he had been consul in 484 and was involved in
the power struggle within the capital.37 Significantly,

32 Koder (1995).
33 Cod. Theod. 6.4.29 and 6.4.30, both issued in December 396, and Cod. Just. 13.3.3 under Leo, for all of which see Appendix 1; see also

Chapter 9.
34 The dating evidence for the Vize line on the basis of the decoration at Kursunlugerme is discussed in Chapter 7. Note the acclamation to

the Augusti from that bridge: Chapter 7, Catalogue (S9). For evidence of late antique repairs to the Roman line in the Forest of Belgrade,
see Çeçen (1996b), 169–73. Dalman suggested that the Theodosian aqueduct represented new works in the Forest of Belgrade (1933), 6–8.

35 See Appendix 1; see also Dagron (1984a), 91–2; Errington (2006), 166.
36 Marc. Comes, Chron. 452; Cod. Just. 13.3.2, see Appendix 1. Jones (1964), 533, n. 26, considers that the grant of an honorary consulate

on the payment of a mere centenarium of gold for the aqueduct fund was ‘an unwise vulgarisation of the supreme magistracy and probably
hastened its decline’. Note however the title of consularis aquarum introduced under Constantine to replace the curator, Ashby (1935), 22.

37 Malalas, Chron. 15.9; PRLE 2, 1073–76, s.v. Theodericus Strabo. 
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at this time it needed someone with an inside know-
ledge of the system to recognize the potential weak-
ness and no further assaults on the system are

reported before the beginning of the seventh cen-
tury.38

JUSTINIAN AND HIS SUCCESSORS

Written sources for the long reign of Justinian reveal
continuing activity on the aqueducts and cisterns,
but more especially provide crucial details about
specific features of the system within and outside the
city. After the disastrous fire following the Nika riot
in 532, a number of major buildings were rebuilt,
including Haghia Sophia, and according to the
Chronicon Paschale, ‘he [Justinian] built inside the
Palace bakeries and granaries for the storage of
grain; and likewise too a cistern for water in case of
popular crises’.39 The location is not known, but
situated just west of the Great Church was the Bas-
ilica Stoa, and in the Buildings Procopius described
the reasons for the construction of the new cistern
excavated in its courtyard:

In the summer season the imperial city used to suffer from
scarcity of water as a general thing, though at the other
seasons it enjoyed a sufficiency. Because that period always
brings droughts, the springs, running less freely than at the
other seasons, used to deliver through the conduits a less
abundant flow of water to the city. Wherefore the Emperor
devised the following plan. At the Imperial Portico, where
the lawyers and prosecutors prepare their cases, as well as
all others who are concerned with such matters, there is a
certain very large court, very long, and broad in propor-
tion, surrounded by columns on the four sides, not set
upon a foundation of earth by those who constructed it,
but built upon living rock. Four colonnaded stoas sur-
round the court, standing one on each side. Excavating to
a great depth this court and one of the stoas (that which
faces toward the south), the Emperor Justinian made a
suitable storage reservoir for the summer season, to con-
tain the water which had been wasted because of its very
abundance during the other seasons. For receiving this
overflow of the aqueduct when its stream is spilling over,
this cistern both furnishes a place for the water which for
the moment can find no space, and provides a supply for
those who need it when water becomes scarce. Thus the
Emperor Justinian made provision that the people of
Byzantium should not be in want of fresh water.40

The construction of the Basilica Cistern, now the
Yerebatan Sarayı, reveals a great deal about the water
supply and distribution within the city. Located
beneath a public building, it reveals some of the
problems of acquiring a large public space in the
crowded eastern end of the city.41 If the start of the
work in 527 is correct, the project was possibly not
completed until 541 when Malalas records that the
city prefect Longinus repaved the open courtyard and
constructed the colonnades.42 Malalas and the
Chronicon Paschale also record that the cistern was
filled by the aqueduct of Hadrian, noting as well that
Justinian also rebuilt the city’s aqueduct.43 As noted
before, the association of the Basilica Cistern with
the Hadrianic line provides key evidence for under-
standing the topography of the water supply system
within the city.

Equally important for the management of the
water resources in this passage is Procopius’ account
of the seasonality of the water flow and the problems
of summer droughts. Our studies of the major
sources for the aqueducts in Thrace indicate that the
majority of the springs were karst, with a rapid
discharge following rain, but a greatly reduced flow
during periods of drought.44 Droughts remained a
problem, although it is only from the sixth century
that the historical texts specifically record them; late
in Justinian’s reign Malalas records that, ‘In the
month of November [562] a severe drought occurred
in Constantinople so that many fights occurred at the
cisterns’. To what extent this can be attributed to an
exceptionally dry autumn can be questioned since, in
his negative account of Justinian’s reign, the Secret
History, Procopius accused the emperor of wilful
neglect and stinginess when the city’s aqueduct broke
and remained unrepaired; so that ‘there was always a
great crowd of people round the fountains with their

38 By contrast see the evidence from Rome for the blocking of the Aqua Traiana on the Janiculum during the Gothic siege of 537, Procop.,
Hist. 5.19.18.

39 Chron. Pasc. 629, see Appendix 1. The location of this cistern is not known with any precision.
40 Procop., Buildings 1.11.10–15; for other texts describing the work at the Basilica Cistern see also Malalas, Chron. 18.17; Chron. Pasc.

618–19; Theophanes, Chron. AM 6020, gives a date of 526/7; see Appendix 1.
41 For the complexity of public purchase in Rome, see Taylor (2000), chs 2 and 3.
42 Water from the cistern will have been available long before that date; Malalas, Chron. 18.91; see Appendix 1.
43 Malalas, Chron. 18.17; Chron. Pasc. 618–19; see Appendix 1.
44 See below p. 26.
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tongues hanging out, and all the public baths were
closed’.45 Zonaras, a late source, refers to Justinian’s
destruction of a lead conduit for use in his building
projects in the seventeenth year of his reign (543),
although the exact nature of the channel is not cer-
tain.46 For the events described in the Secret History
there is no indication of the date, although, in
addition to the references to work on the aqueduct
already noted, an inscription of Longinus, ‘the ex-
consul and city prefect’ also responsible for com-
pleting the work at the Basilica Cistern, can be
associated with a major restoration of the aqueducts
in Thrace.47

Significantly Malalas and the Chronicon Paschale
both refer to the Thracian aqueduct as the city’s
aqueduct,48 certainly indicating the pre-eminence of
the system, but perhaps reflecting either its relative
significance in terms of water delivery or possibly
that it belonged to the new city, rather than the pre-
Constantinian one. The same term is applied by
Procopius in the Secret History when he reports
‘their Majesties’ indifference’ to the plight of the
citizens following the break in the city’s aqueduct.49

It might be tempting to suggest that the restoration
of the section of the aqueduct recorded in the Long-
inus inscription from Elkaf Dere (Fig. 2.4), which can

45 Significantly Procopius blames the emperor and not the consuls and city prefect who would have been directly responsible, Secret History
26.23; see Appendix 1.

46 Zonaras, History 3.157; see Appendix 1.
47 Crow (1999); see Appendix 1. The archaeological evidence suggests that these works followed extensive earthquake damage, a point also

made by Dalman (1933), 5; see Chapter 3, Introduction and Section 3.4. 
48 Malalas, Chron. 18.129 also adopts the Anastasian Wall as the wall of the city, rather than the walls of Constantine and Theodosius; see

Crow (2006), 187.
49 Secret History 26.23; see Appendix 1.

Fig. 2.4 Elevation of the bridge at Elkaf Dere (K20.3), showing the position of the Longinus inscription.
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be associated archaeologically with a number of
bridges, is the same building work as attested by the
chroniclers, and that the crisis which preceded it was
the one reported to the rulers’ discredit in the Secret
History; however, without more precise evidence this
must remain as conjecture rather than documented
history of Justinian’s long reign.

Less is known of the system after Justinian,
although the sources until Maurice appear to refer to
specific imperial intervention to ensure an adequate
supply. Thus Theophanes records that Justin II
repaired ‘the great aqueduct of Valens and supplied
the city with abundant water’, while John of Nikiu
includes a somewhat fanciful account of the prefect
Aristomachus who provided a reservoir of bronze, so
that the city ‘was thus delivered from disquiet
through the abundant supply of water; and when a
fire broke out in the city, they went to the reservoir
and extinguished the fire’.50 Theophylact Simocatta
includes the more sober note that Maurice remitted
one third of taxes and gave thirty talents to the city
for the renovation of the aqueducts.51 One talent was
often a classicized version of the kentenarion, 100
pounds of gold or 7,200 solidi; if this is the case with
Theophylact’s figure, this must represent a huge re-
investment in the infrastructure of the water supply,
thirty times the annual figure of 100 pounds expected
from the consuls until the mid-sixth century.52 It is in
the early seventh century that the final references to
cistern construction occur. The emperor Phocas, we
are informed, built a large cistern near the Bronze
Tetrapylon and the Church of Forty Martyrs in 609,
and the patrician Bonus built a cistern to the 

north-east of the Church of the Holy Apostles. Near
the Hebdomon (Bakırköy) a huge open reservoir, the
Fildamı, cannot be attested in any surviving texts,
but the size of the bricks and the absence of stamps
indicate a post-Justinianic date.53

An innovation in the city’s defences was the Long
Walls of Thrace, constructed by Anastasius at the
beginning of the sixth century.54 Although the long-
distance channel extended beyond the Walls to the
sources near Vize, large springs at Pınarca were
protected by the new fortification and its garrison
close to the other branch of the Valens line from
Danamandıra. Throughout the century the Long
Walls deterred a number of incursions, but even
where raiders such as the Kutrigurs, Sclavenae, and
others reached as far as the suburbs of the city, there
is no record of any damage or interference with the
water supply from Thrace. The situation changed in
the first great siege of Constantinople in 626. Threat-
ened from the east by the Sassanians, a large Avar
army besieged the city from the Thracian hinterland
and Theophanes reports that the aqueduct of Valens
was cut, not to be restored until the reign of Con-
stantine V in 766. In the century and a half following
the Avar siege, there are no specific references to the
restoration or organization of the water supply of
the city apart from the story that Justinian II was
able to enter the city by creeping through a water
channel and later established his residence at the
Blachernai.55 During the outbreak of plague in 745/6,
Theophanes reports that because the large number of
bodies had filled the urban and suburban cemeteries,
‘the empty cisterns and ditches’ were filled.56

626–765: THE DRY YEARS?

The entry in the Chronicle of Theophanes for the
year 765–766 (AM 6258) includes the fullest evidence
for the water supply in Byzantine sources since the
orations of Themistius four centuries before and
provides exceptional detail about the organization of
the work of renovating the old system. 
There ensued a drought, such that even dew did not fall
from heaven and water entirely disappeared from the City.

Cisterns and baths were put out of commission; even those
springs that in former times had gushed continuously now
failed. On seeing this, the emperor set about restoring Val-
entinian’s aqueduct, which had functioned until Heraclius
and had been destroyed by the Avars. He collected artisans
from different places and brought from Asia and Pontos
1,000 masons and 200 plasterers, from Hellas and the
islands 200 clay-workers, and from Thrace itself 5,000
labourers and 200 brickmakers. He set taskmasters over

50 John of Nikiu 95.16–17, see Appendix 1.
51 Theophylact Simmocatta, History 8.13.17; see Appendix 1. Hendy (1985), 200–1. Magdalino (1996), 49, n. 176 associates this with the

increasing role of the emperor in urban patronage.
52 See the law of Zeno preserved in the Justinianic law code; see Appendix 1.
53 Bardill (2004), 39.
54 Crow (2006); (2007a).
55 Theophanes, Chron. AM 6197; Nicephoras, Short History 42, 44–9. According to the Patria and Leo Grammaticus 1.543, he emerged from

the channel at Deuteron. See Appendix 1. If this information is correct, the channel should be the disused Valens line, since the Hadrianic
line did not pass through the Deuteron.

56 Theophanes, Chron. AM 6238.
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them including one of the patricians. When the work had
thus been completed, water flowed into the City.57

Rereading this account with the model of two
separate supply lines in mind can, however, provide a
much clearer understanding of these major events
with critical importance for the history of urban life
in Constantinople in the seventh and eighth cen-
turies.58 If we accept that until 626 two separate
major aqueducts supplied the city (those of Hadrian
and Valens), the impact of the Avar siege and the
restoration under Constantine V in 766 would have
had less radical implications for urban life than has
previously been suggested. The extensive restoration
Theophanes describes was undertaken on the ‘Aque-
duct of Valentinian’, a common error for the works
of his co-emperor Valens. Given the scale of the
restoration, which drew in workers from throughout
the Byzantine world, Theophanes must be referring
not just to the water bridge in the city, but to the
long-distance supply line from Thrace. The Valens
Aqueduct had long been out of use when drought
struck in 765/6, yet Theophanes records that at that
time the springs dried up and the water supply failed
resulting in the closure of baths and the emptying of
cisterns in the city. We can postulate that the failed
supply line that he describes and on which the city
had been depending since 626 was the channel fed by
springs in the Belgrade Forest and Cebeciköy: the
aqueduct of Hadrian. According to Theophanes, it
was only in response to this particular crisis and after
the restoration of the Valens system that the ‘water
flowed into the City’. Some scholars are understand-
ably concerned that the city could have been without
a fresh water supply for over a century after the Avar
siege.59 However the admission by Theophanes that
cisterns and baths had been put out of commission
by the drought means that they must previously have
been functioning and supplied by an external water
supply. 

Theophanes’ account makes much more sense
within the two-system model and therefore seems to
indicate that between 626 and 765/6 the city, includ-
ing the Baths of Zeuxippos, was supplied solely by

the aqueduct of Hadrian from sources north-west of
the city. The restoration by Constantine V reinstated
the long-distance Thracian supply for the city at a
period of greater confidence and improving civic life,
evident in the restoration of St Eirene and the Land
Walls of the city in the period after the earthquake of
740.60 The number of workers called upon by the
emperor has been seen to be indicative of the limited
resources of the ‘Dark Age’ city;61 alternatively it
could represent the wide realms of Constantine V’s
empire which could be called upon for the great
restoration — work that was to ensure the continuity
of the system until the late twelfth century. From the
middle of the eighth century onwards it would seem
that both systems continued to function. What effect
this had on the cisterns of the city is less clear, but in
886–887 Basil I cleaned out the cistern at the Palace
of Hiereia, a palace located at Fenerbahçe, on the
Asian side of the Bosphoros. The account, which is
found in several sources, tells us that Heraclius had
formerly filled the cistern as an orchard and garden,
but Basil ‘returned to its original shape the meadow
that shortly before had been seen full of plants and
instead of a garden he made it instead a receptacle of
abundant and sufficient water’.62 Although part of a
different water supply system it implies that ninth-
century emperors still understood the advantages of
old water storage provision.

An Arab account of the city dated c. 910 relates
that the waters travelled from a region known as
‘Bulgaria’, at a distance of twenty days, and remarks
that the water was distributed within the city by
three branches, apparently referring to the major
water lines within the city: the lower Hadrianic line
to the Basilica Cistern, the upper line over the aque-
duct of Valens, perhaps with an upper branch to the
Mocius Reservoir.63 It is interesting that the Arab
account repeats the tradition found in the Patria, that
the Thracian aqueducts derived from Bulgaria
(distant Thrace) — a tradition later extended in
Turkish stories, which claimed the Danube as the
source of the channels.64

57 Theophanes, Chron. AM 6258; see Appendix 1.
58 See the varying interpretations in Mango (2004), 56 and Magdalino (1996), 17–18.
59 Mango (1995), 17; Magdalino stresses that the water crisis was specifically caused by drought (1996), 18, n. 11, and notes the effect of

droughts recorded in the sixth century (1996), 49, n. 176.
60 Müller-Wiener (1977), 113–14, 293.
61 Mango (2004), 56; see below Chapter 9. 
62 Theophanes, Cont. 338 (= 6.92); Cedrenus 2.241. 
63 Izzedin (1946), 61, n. 1; see El Cheick (2004), 147. Alternatively the author could be referring to the two major sources in Thrace and the

Hadrianic line.
64 Patria 1.69–70; the passage also claims that Constantine built the aqueducts and a network of deep sewers within the city; see Appendix 1.

The later texts are quoted in Dirimtekin (1959). 
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Outside the city there is extensive archaeological evi-
dence for later repairs to the long-distance Thracian
aqueducts until the abandonment of the system
under Manuel I Comnenus. Continuing rebuilding
and maintenance is a clear reflection of the renewal
of the city in the middle Byzantine period; chron-
iclers record that under Basil II, ‘The emperor reno-
vated the aqueduct of the emperor Valentinian (sic)
in order that the inhabitants might have an abun-
dance of water’.65 An inscription of Basil and his
brother Constantine VIII was found in the nineteenth
century near to the aqueducts and although it has
often been associated with the Long Walls, it is more
likely to derive from a nearby bridge. The text refers
to the structures: ‘Time threatened a wondrous piece
of work, not only time, but [also] a multitude of
barbarians’, a reference to assaults by Bulgarians and
damage by earthquakes.66 Work continued under
Romanos III who is recorded as having renewed the
conduits and kastelloi.67

In the mid-twelfth century Odo of Deuil described
how the city was well provided with water brought
by underground conduits68 but during a drought,
probably shortly after 1167, Manuel Comnenus is
said to have ‘noted that the old arcades (stoai) which
conveyed water to Byzantion were long since col-
lapsed’ and did not attempt to repair them. This
comment can be matched from the surviving struc-
tures which reveal several attempts to secure the wide
arches of the bridges. It seems likely that the scale
and extent of the restoration that the Thracian line
would have required was beyond the resources of the
Comnene state and as an alternative to this massive
restoration project, he ordered the clearing out of
surviving aqueduct channels and decided to channel
water from these preserved channels into a new
underground cistern, which he built not far from
Constantinople at a place called Petra in a hollow
between hills. Unfortunately, we do not know where
Petra was located.69 A century later, during the Latin

THE MIDDLE BYZANTINE PERIOD

Fig. 2.5 The chronological development of the aqueduct channels.

65 Skylitzes, Hist. 366; Cedrenus 2.477; c. 1020; see Appendix 1.
66 Seure (1912), 568–9.
67 Skylitzes, Hist. 389; Cedrenus 2.504; c. 1034; see Appendix 1.
68 Odo of Deuil, see Appendix 1.
69 Kinnamos, Deeds 205–6, 274–5; see Appendix 1; Mango (1995), 18, n. 43.
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occupation, the Bozdogan Kemeri remained a land-
mark within the city, figuring in Venetian deeds.70

While it is possible, as Dalman has suggested, that
after the end of the Latin occupation, the supply sys-
tem was gradually allowed to fall into utter dis-
repair,71 according to Clavijo, writing in the early
fifteenth century, the Bozdogan Kemeri still carried
water that was used in gardens and orchards.72 It
therefore seems that the Valens line (or at least a sec-
tion from the more easterly sources, such as Hal-
kalı73) was still operating, even if the supply was
more limited and was primarily for agricultural use.
At about the same time, Buondelmonti commented
that many of the enclosed cisterns were ruined and
had been converted for the growing of vines.74 It is
perhaps more likely that viticulture was undertaken
in the brighter surroundings of the larger reservoirs,
but the clear implication is that far less water was
being stored. The late Byzantine sources provide
little new information. A late list of the wonders of
the city includes two distinct categories of marvels:
Justinian’s column at the Augusteion and the col-
umns of Theodosius and Arcadius, followed by five
cisterns, including those of Aspar and Aetius, three
of which had lost their name by the Palaeologan
period.75

From the mid-tenth century, when the Blachernai
palace became the new residence of the emperors,
the Hadrianic supply line is likely to have taken on a
particular importance since the elevation of the pal-
ace ensured it could be fed from the lower line.
According to Nicetas Choniates, Andronicus I Com-
nenus (1183–85) rebuilt the underground channel
leading to the ‘agora’.76 Andronicus is said to have
fed into it waters from the River Hydralis and the
rebuilt conduit supplied Blachernai and the areas
beyond. Andronicus died, however, before he could
restore it over its full length all the way to the ‘agora’.
Whilst it is possible that the reference to an ‘agora’

means the Forum of Theodosius I where the nymph-
aeum was supplied by the Valens line, it is more likely
to be a reference to the Strategion, where the Baths of
Achilles were known to have been supplied by the
Hadrianic line. The River Hydralis, which Androni-
cus is said to have tapped, is unattested elsewhere.
Pierre Gilles, who cited Nicetas’ information in his
own words,77 placed the river in the Belgrade Forest,
and Dalman suggested that it took its name from the
numerous streams in that area.78

At the time of the city’s fall in 1453, the popula-
tion had declined to 70,000 and the more limited
resources were no doubt sufficient, but after the con-
quest we are informed by Tursun Bey that Mehmet II
the Conqueror ordered the old Byzantine system to
be restored. Tursun Bey does not specify where the
work took place, although he is aware that when the
city flourished under the Byzantines water had been
brought in from a distance of six or seven days’ jour-
ney.79 Among the destinations Tursun Bey records for
the water being conveyed through the restored lines
was Mehmet’s palace. This was located near the
Forum Tauri (Beyazıt), an area of the city at a high
elevation that could only be supplied by the line from
Thrace or Halkalı. In the Byzantine period, the great
nymphaeum had been located here, and the waters
from Thrace had been collected in it. The oldest
known map of the water system, by Usta Davud
dated to 1584, has a caption above the Ma’zulkemer
on the Halkalı line reading ‘a great aqueduct which
has supplied the palace since the days of the Sultan
Mehmet Han’.80 This indicates that the section of
the Thracian line passing through the city (and over
the Bozdogan Kemeri) to the palace was being fed by
the sources at Halkalı and was no longer dependent
on the distant sources from the Stranja. 

The springs at Halkalı were of limited output
compared with the resources of the Belgrade Forest
which were the main source of the Ottoman

70 Jacoby (2001), 166–7.
71 Dalman (1933), 10.
72 Clavijo in Le Strange (1928), 87–8; see Appendix 1.
73 Çeçen (1996b), 31–2, see below p. 87 for fuller discussion.
74 Buondelmonti, see Appendix 1.
75 Mango (1998), 88; see Appendix 1.
76 Nicetas Choniates (ed. van Dieten), 329; see Appendix 1; see Magdalino (1996), 74; Andréossy (1828), 408, 411 also emphasizes that

Andronicus undertook the repair of an existing line, so that the water conduits from Belgrade must have been Byzantine or Roman in origin.
He is, however, hasty in assuming that some of the aqueducts in that area were Roman or Early Byzantine, on the grounds that ‘Toute y
porte effectivement l’empreinte de la grandeur romaine’ (408).

77 Gilles, De Bosporo Thracio III 2.3–4; Çeçen (1996b), 27 mistakenly notes that Gilles’ information ‘was based on the rumours of the people
living in the vicinity of Kemerburgaz’.

78 Dalman (1933), 9, 12.
79 Dalman (1933), 60–1. In an account of the earthquake of 1509, it was claimed that the line was so long that water was brought from the

Danube, see Dalman (1933), 35.
80 Dalman (1933), 29, 79–80 with figs 43–4. Çeçen (1991), 28, 125 with map no. 2; (1996b), 33; (1999), 142 with map no. 1.
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system.81 Mehmet II undertook a restoration of the
Cebeciköy line (that of Hadrian and previously
restored by Andronicus) as far the valley below the
Bozdogan Kemeri, where he built a group of foun-
tains called the Kırkçesme (forty fountains). Tursun
describes these works of Mehmet II in a manner
worthy of a Byzantine panegyric:

The Sultan sent capable technicians to restore and renew
the destroyed arches and collapsed tunnels, and probably
also to furnish and strengthen them with lead. And in the
neighbourhood of the line one found several waters, which
he [the Sultan] had connected to the main line, so that he,
diverting all the water of the [surrounding] rivulets, made
a mighty river flow to the city, a river like the Tigris – 

In abundance like the tears of the lover
In sweetness like the beloved friend –

Later in the time of Süleyman the Magnificent, the
Tezkiretü’l-Bünyan of Nakkas Sâî Mustafa Çelebi
describes how the Sultan (or rather his architect
Sinan) built what is known as the Kırkçesme system
in the Kemerburgaz area (Forest of Belgrade) by
extending Mehmet the Conqueror’s line from
Cebeciköy. The work was undertaken between 1554
and 1563 and was substantially repaired in 1564 after
a flood in the previous year. In this text, it is stated
that the Kırkçesme system from Kemerburgaz had
been constructed as a supplement to the original
Byzantine system by a later ruler, presumably the line
restored by Andronicus.82 As in so many other
aspects of their political system and structures, the
new Ottoman rulers of Constantinople retained and
developed the hydraulic legacy of Byzantium.83

81 Dalman (1933), 11–12 discusses the location of the palace, which he believes must have been supplied from Halkalı.
82 Çeçen (1996b), 34–44, especially 37; see Appendix 1.
83 For similar themes of historical appropriation of the Byzantine past by the Ottomans, see Ousterhout (2004).
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