The hydrological networks of the Balkh Oasis after the arrival of Islam: a landscape
archaeological perspective!

Abstract

This article seeks to evaluate the development of the Balkh Oasis in Northern Afghanistan,
from the perspective of hydrological management. The concept of 'oasis cities' has been
applied to several lowland settlement systems in Central Asia, characterised as fertile river
deltas surrounded by deserts. Of these, the oasis surrounding the city of Balkh remains the
least well archaeologically explored, in spite of the fact that it represents possibly the best
preserved of similar hydrological systems. As new archaeological ground survey in the Balkh
region remains challenging, the discussion here compares existing archaeological records and
historical accounts of water management throughout the medieval and early modern period,
combining them with evidence traced from high-resolution satellite imagery. The picture that
emerges is a complex constellation of substantial settlements among agricultural lands
beyond the core city, watered by tiers of divergent channels. Several key changes in the
physical and political landscape necessitated the reorganisation of this hydrological network,
and over time these shifts can be traced by contrasting the abandonment of some regions with

the notable expansion of others.
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Introduction
The geography of Central Asia is highly varied, encompassing vast steppe grasslands, arid
deserts and high mountain ranges, from the expanses of the Kazakh marches to the ragged

peaks of the Pamirs and the Hindu Kush. The core political heartlands of the early Islamic



empires in the region, however, were generally confined to lowlands in the range of an arid to
semi-arid climate, where key nodal settlements were located in fertile endorheic river deltas,?
surrounded by uncultivable land. While similar hydrological systems exist elsewhere in the
world, the particular conditions of the Central Asian rivers and historical local land
management practices formed a particular regional urban-rural model. The resulting oasis
cities are seemingly arranged in a comparable pattern: a central hub, surrounded by an array
of smaller towns and forts, connected by a complex lattice of canals distributing water
resources within a clearly defined fertile zone.

Several of these oasis systems were investigated from archaeological and historical
perspectives over the 20" century, most notably by Soviet teams across the former territories
of the USSR, and have increasingly attracted the attention of foreign scholars since
independence.* Somewhat less well-known, owing to political-geographic constraints, are the
similar systems in Northern Afghanistan, among which the delta of the Balkh river has been
the largest and most populous since the arrival of Islam. The central point of this system, the
city of Balkh itself, has been the subject of considerable archaeological research, but these
studies have mainly targeted the remains of the pre-Islamic period.®> While the medieval
florescence of the city is well supported by detailed historical studies of the urban
topography,® very little archaeological evidence has been recovered to elucidate the material
culture of the urban milieu during this time. Meanwhile, the role of the city as part of the
broader oasis system has until recently remained largely elusive. Two critical studies began
the process of framing Balkh in the context of its hinterland. McChesney’s analysis of waqf
documents relating to the shrine of Ali in modern Mazar-e Sharif deconstructed the politics
of land management in the oasis and the distribution of water from the Balkh-ab.” A

contrasting approach to the hydrological landscape was adopted by Fouache and colleagues



who interpreted data from environmental cores to investigate early canal formation in the
region.®

This article builds on these two studies by analysing in detail the available evidence for the
oasis of Balkh as a ‘system’ in the early Islamic period.

In order to reconstruct the geography of the canal system, it is necessary to consider the
layout of the delta over a long time period, the longue durée if you will, as historical and
archaeological data from the first centuries after the Arab conquests is currently insufficiently
detailed to chart the evolution of the network. Luckily, it is possible to trace glimpses of the
early hydrology of Balkh and its hinterland, by combining the available data providing an
insight into the organisation of this system. In particular the ever-increasing accessibility of
satellite imagery in has permitted the reassessment of existing fragmentary archaeological
data in an area where large-scale ground survey remains challenging.

This brief investigation examines firstly the environmental setting of the Balkh River, before
exploring the historical evidence for the systematic exploitation of its various channels,
considering sources from the tenth to the seventeenth centuries. Although several scholars
have assessed some of this data, the focus of this study is to place the Balkh canals and the
villages that they water in a spatial context, made possible through a comparison with modern
topographical gazetteers. The aim of collating the information in this way is to compare it
with settlements attested archaeologically — from regional survey work and by remote
detection using high-resolution satellite imagery. The resulting picture that emerges
highlights the connectedness of the city of Balkh as part of a network of medium-sized
towns, and the relationship between changing settlement patterns in the delta and water

distribution.



The Balkh-ab and the development of Balkh

The northern plains of Afghanistan, shrouded by the Hindu Kush, are generally categorised
as a cold-arid steppe climate. Almost all of the zone from the piedmont to the Oxus receives
on average fewer than 200mm precipitation per annum, restricting rain-fed agriculture to
small-scale cultivation in wet seasons, and necessitating large-scale irrigation in order to
sustain intensive farming.® Although palaeoclimatic data is patchy for this region, core
samples from the Aral Sea suggest that notwithstanding major fluctuations in the late
medieval/early modern period this area would have experienced similar conditions to the
present day throughout the second half of the first millennium CE.*°

By the time of the Arab conquests, the delta around Balkh was already a densely populated
agricultural landscape, with numerous small cities or towns, fields and irrigation. As the
extant capital of the region, one of the key objectives of the early caliphal expansions (under
al-Agra‘ b. Habis, Qays b. al-Haytham, and later Qutayba)*! was to capture and maintain a
foothold in the city of Balkh. However, the resultant inheritance was not simply an isolated
urban centre, but an intricate system of settlements relying on the regional management of
water resources from a single river. Owing to the fact that the hinterland of Balkh was
entirely dependent upon perennial irrigation, the city was part of a much larger system
engineered to maximise the use of the Balkh River or Balkh-ab (Figure 1).

[insert Figure 1 here]

Rising in the central Hindu Kush, the Balkh-ab reaches its eponymous plain through a narrow
gorge at Cheshmeh-ye Shafa, literally the “spring of healing’, whereupon it divides to irrigate
an area of over 400,000 hectares in the present day.'? The dendritic alluvial network, which is
the product of both natural and human rerouting of river channels, has been the subject of
investigation from the perspective of modern hydrological management, but has also been

analysed in order to reconstruct the sequence of its formation. The study undertaken by



Fouache and colleagues incorporated archaeological data as well as absolute Optically
Stimulated Luminescence (OSL) dates taken from wells bored into the sediments of different
zones of the delta and concluded that the four main branches of the river represented major
(natural) shifts in its course, which correspond to shifting historical settlement patterns.®
According to their palaeoenvironmental study, the latest major natural redirection of the river
can hypothetically be linked to a sizeable earthquake recorded by Ibn al-Athir in 819 CE,*
which precipitated a westward shift of the river course and created a new sub-delta where the
city of Agcha was subsequently founded.*® That water was suddenly brought to a previously
barren region following an earthquake is supported by a note in Qudama b. Ja'far’s itinerary
of the route from Marv al-Rud to Balkh. According to his account, the earthquake caused a
spring to open up at al-Sidra, from whence water poured into the desert.'® The date that he
gives for this event, 203 AH (818-819 CE), broadly fits with the OSL dates assigned to this
branch of the river system by Fouache and colleagues.'’ Given the distances specified in the
geographical itineraries of the tenth century, the site of al-Sidra is thought to be synonymous
with the modern city of Aqcha, being the largest centre in this part of the oasis.*8

Our current knowledge of historic settlement patterns for the Agcha section of delta remains
poor, but according to Fouache and colleagues, this area was not occupied in the pre-Islamic
period, as there were no active channels flowing in this direction prior to the aforementioned
seismic event. Archaeological surface surveys have, however, identified ceramics from as
early as the third century BC at the archaeological sites of Parishan Tepe, Khalabad Tepe,
and Tepe Qabr-i Turkman,*® suggesting that there was water flowing to this region well
before the arrival of Islam. The largest of these, Parishan Tepe, was recorded by Barger and
Wright with ‘an extensive system of ancient irrigation channels now dried up,’? visible
alongside extensive field systems and rural settlement in modern satellite imagery. In fact,

during a brief exploration of the latter, Shakur also noticed that unlike the other tell sites in



the region, there was apparently no evidence at Parishan Tepe of Islamic occupation.?* Many
further sites have been located southeast of Agcha, but some remain as yet undated, like the
citadel of Agcha itself, and there is clearly a great deal more work to be done to clarify the
settlement in this zone. A brief re-examination of the finds gathered by Barger and Wright in
the area, however, confirmed that all of the sites they collected material from included glazed
ceramics dating from between the tenth-fifteenth centuries CE.?2 Just east of Parishan Tepe, a
series of sondages at Nimlik (Minglik) represents the most intensive study of any settlement
in this area, and these small stratigraphic ‘windows’ also identified continuous occupation
from the Achaemenid period until the early modern period.?®

A noticeably absent piece of this puzzle is the occupation history of the city of Aqcha/al-
Sidra itself, represented by the large fortified tell site just north of the modern town.
Unfortunately no research has attempted to elucidate a foundation date for the central citadel,
but on the basis of its height and comparing the form to similar monuments of the Balkh
oasis, it is highly likely that in fact there was pre-Islamic occupation at this site. The name
‘Agcha’ only appears in later references, with possibly the first mention in the early
seventeenth century account of Mahmud b. Amir Wali.?* Presumably before this date the
settlement is known by its alternative name, al-Sidra, although this is by no means clear. |
cannot find any mention of either al-Sidra, or Aqcha between the twelfth-seventeenth
centuries. °

In spite of the evidence for existing settlement in the Agcha region, the fundamental impact
of a general westwards shift of the main river course system should not be understated. To
the single ‘core’ delta that had been centred on Balkh?® was appended a somewhat distinct
sub-delta around Aqcha, although in the southernmost part, along the river channel of the
Balk-ab, the presence of settlements continues seamlessly between the two. Such a dramatic

alteration in regional hydrology must also have had a significant effect on the irrigation and



water-provision strategies for the city of Balkh. The redirection of the major flow of water
would have necessitated a complete reorganisation of the Balkh-ab system, at a time when
the region had also recently been plagued by widespread famine in 916-917.%” Although there
is clearly significant evidence of complex irrigation prior to the ninth century, the inundation
of the western region can thus be seen as a starting point for the new hydrological networks

of the Balkh plain throughout the middle Islamic period.

The canal network in the Balkh oasis — historical data

Most of the medieval authors writing about the city of Balkh mention its water provision at
least to some degree. Some, like al-Mogaddasi, merely mention that in the tenth century the
city and its hinterland are well watered, without enumerating the individual streams and
canals that flow through it, or giving their names.?® Meanwhile any of the early maps that
accompany the geographic texts, give no indication whatsoever of the river,?® and others give
simplified view, connecting it to the Amu Darya.*® The anonymous tenth century Hodud al-
‘Alam describes the first real details of the irrigation system, apparently comprising twelve
channels that irrigate the agricultural lands around the city.3! Interestingly, the unknown
author also mentions that there are many marshes in the region around Balkh, suggesting that
there was significant surplus in the hydrological system at this time, possibly relating to
higher flow than existed at the initial planning of the canals.

For a much more detailed account of the water system in the oasis it is necessary to consult
texts from the early modern period, most notably the partially surviving account of Hafez-e
Abru,3 from the first half of the fifteenth century, and the comprehensive accounts of the
seventeenth-eighteenth century, such as the Jarida of Mohammad Mo’min®3 and the
anonymous Tarikh-e Ragimi.3* As both the latter accounts are strikingly similar we can

assume that they originate from the same source, but it is not certain when this description



was first laid down. From the early modern period onwards, the canal system is known as the
‘Hazhda Nahr’,*® or ‘Eighteen Canals’, a name which still persists. Further details of canals
as they continued to function in the nineteenth century are described by Russian and British
travellers, but by the time of imperial travellers there are clearly sections which have long
since dried up or been diverted. All authors, from the medieval period to the modern, appear
to agree that origin of the system was a combination of existing natural stream courses and
purpose-made canals, which were regularly re-dug.

Hafez-e Abru mentions a total of twenty-one canals, with one further river included as part of
the same system. What survives of his account is somewhat fragmentary, for example for
several of the named canals we have no information about the villages watered by them and
there are discrepancies in the detail between the surviving manuscripts. Nevertheless, fifteen
of the villages can be matched with the later sources (see below), and thus pinpointed in the
landscape, while eight of the canal names continue in use according to early modern texts.
Unlike later accounts, the description of Hafez-e Abru does not present the canals following a
logical geographical sequence, and the list must have been structured according to some other
principle. Unfortunately this precludes the possibility of even roughly interpolating the
locations of the missing canals based on their sequence. His text is also the first indication
that some of the key settlements outside of the city of Balkh, lend their names to the canals
(Adina Masjid, ‘Ali Abad, and Dastjerd, for example). There are, however, too few securely
recognisable toponyms to reconstruct the vast majority of the system, owing to considerable
name changes or inconsistencies between sources.

Subtelny notes that periods of renovation and re-excavation coincided with the reorganisation
of the system, and she extrapolates this process to account for the differences between the
account described in Hafez-e Abru and that of the later authors.3® This may explain to some

degree the changing names of the canals between the fifteenth and seventeenth centuries



although the origins of Hafez-e Abru’s information may also be from different or even much
earlier sources. By the next major description of the system that survives, the Jarida, there is
sufficient further data (in the form of administrative documents and wagqf deeds®’), to cross-
reference some of the names mentioned, but even this account itself is sufficient to document
where these canals are located. Mo’ ’min divides the canals of the Balkh delta into four groups,
based on the locations at which they branch from the Balkh-ab.*® An important locus for the
determination of these branching points is the Pol-e Imam Bokri (Figure 1), one of the only
bridges mentioned on the main branch of the river, connecting to the road leading southwards
towards the mountain pass of Cheshma-ye Shafa and on to Bamiyan. Only one dam is named,
further down the river at Band-e Sukhta, and all of the other channels seemingly derive
directly from the river channel itself.>® It has been suggested that the terminal point of the
main branch of the Balkh-ab was already at this time the eastern side of the Aqcha delta.*°

In spite of Mukhtarov’s assessment that the majority of names have changed between the
seventeenth century and the present, a reappraisal of modern cartographic and toponymic
material reveals that it is in fact possible to reconstruct a large proportion of the irrigation
system.

In the reconstruction diagrams presented here (Figures 2 and 3), historical settlements were
mapped onto modern toponyms in a GIS platform, using the USAID’s MISTI (Measuring
Impact of Stabilization Initiatives Survey Dataset) database.*! These were compared with the
toponyms that appear on Soviet 1:50,000 maps*? and the data collated in the Historical and
Political Gazetteer of Afghanistan.** Combining these sources with modern satellite imagery,
it was possible to plot the location of 80 of the 271 gishlags (villages) mentioned in the
account of Mo’ min. While in a handful of instances the cross-identification of the village
names was tentative, for most, their relative position within the canal system and historical

prominence enabled them to be pinpointed with reasonable certainty. Conversely, minor



settlements and those whose names had changed radically were impossible to locate. By
dividing the area of the Balkh delta between the mapped settlements algorithmically, it was
possible to assign each of these villages a ‘zone’ in the GIS map and thus view the
approximate areas irrigated by each canal, and their course through the system (Figure 2).*
[insert Figure 2 here]

As a primary observation, it is evident that it is necessary to look critically at the ordering of
Mo’min’s toponyms. Although the canals appear to be listed in an anti-clockwise fan from
the easternmost branch towards the west, the western branches are not so clear. Similarly,
while it is tempting to assume that the listed villages are a linear description of the course of
the canals, in several instances subsidiary canals, branches or juys (ditches) are included
without specific designation as such. That some of these smaller branches are labelled as
anhar in their own right, explains in part the variant number of canals in different sources,
and the odd fit of the eighteen-canal name. It should be mentioned, however, that for some of
the canals, the names of the villages are clearly not in any assigned order, whereas for others,
they appear to be in a logical progression from the south to the limits of the canal in the
north.

The lack of identifiable villages for four of the canals, disallows their reconstruction in the
diagram mentioned above, although it is possible to hypothesise about their placement. Most
notable among these is the Nahr-e Shahi, the first of Mo 'min’s list, which features also in
later descriptions, albeit with very different toponyms for the villages it waters. The Nahr-e
Shahi is particularly important because, as McChesney and Subtleny have demonstrated, the
renovation and expansion of this canal (and indeed its probably renaming) was tied to the
expansion of the cult site of the shrine of ‘Ali, in what is now known as Mazar-e Sharif.*°
This eastern expansion of the delta is discussed in greater detail below, but for the purposes

of Figure 2, we can assume that the course of the Shahi followed an almost due eastwards
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course from the Pol-e Imam Bokhri, more or less identical to canal feeding Mazar-e Sharif
today. The reason for the complete shift in the toponyms of the villages in this area is likely
also linked to the rapid development in this zone, again connected with the growth of the
shrine and the endowment of lands surrounding it. The second important canal which cannot
be placed owing to the lack of recognisable toponyms is the Nahr-e Dastjerd, which is also
mentioned in Hafez-e Abru’s text.*® The town of Dastjerd or Dastajerda, after which the
canal was named, appears to have dwindled in importance from its prominent place on the
high road west from Balkh in the tenth century,*’ to disappear completely in modern
accounts, and unfortunately appears to be undiscoverable.

In order to draw a comparison with this data, and to expand the details of how the system
changed over time, it is necessary to look even further forward in time, to the era of Imperial
interests in Central Asia. The nineteenth century saw a proliferation of western European
exploration and documentation of this border region, and additional details of the
hydrological system were collected by the Afghan Boundary Commission, presented
concisely in the later Gazetteer of these works by Adamec.*® Of the eighteen canals
mentioned by Major Maitland (in Adamec), ten names are identical to those outlined by
Mo’ min, and a significant number (75, or 48% of all villages located through the
cartographic/toponymic reference listed above data) of the village names can be matched
between the two (Figure 3).

[insert Figure 3 here]

While a general comparison between the two texts gives the impression that in several
instances the villages came to be watered by different canals in later periods, the extra level
of detail presented in the Adamec synthesis, combined with the geographical data allows the
reconstruction of more complex relationships between the ‘eighteen’ canals listed. The Nahr-

e Quddar mentioned by Mo 'min is described by Maitland as originating from the same point
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as the Nahr-e Shahi,* while the Nahr-e ‘Abd Allah and the Bakhshawar canal are branches
of the Nahr-e Isfahan and the Nahr-e Dawlatabad respectively.>® Comparing the later model
with the Mo’ min village names, it is evident that in fact the system may not have changed so
dramatically. Indeed, where almost all of the canals in the Jarida are assumed to stem from
the main channel of the river, this was seemingly never the case.

The canal network in the Balkh oasis — archaeological data

How, then, do these models compare to the archaeological and palaeoenvironmental data for
the delta? As with the westward shift towards Aqcha, the archaeological site data collated by
Ball indicates an overall pattern for settlement around Balkh itself (Figure 1). Many of the
dramatic changes in the pre-Sasanian period are documented by Fouache and colleagues,®!
but it serves the purposes of this article to highlight specifically the changes that appear to
have occurred following the spread of Islam. Overall, the sites with documented material
from the eighth century onwards occupy a much more condensed area than those with solely
pre-Islamic finds, and are clustered towards the south of the alluvial zone. The archaeological
material is not systematically recorded, however, as it is aggregated from a series of very
diverse field reports. With the increase in available high-resolution satellite imagery, it is
possible to compare the observed sites with the overall distribution of sites. In an arbitrary
sample area (25km x 15km) to the north of Balkh where there are almost no sites recorded in
Ball’s Gazetteer, 38 tell sites were recorded, excluding those under 1ha (Figure 4).%?

[insert Figure 4 here]

While only covering a limited area, this type of mapping highlights the general density of
abandoned settlements in the delta area, many of which undoubtedly have both Islamic and
pre-Islamic occupation. Unfortunately current security issues prevent large-scale ground-
truthing, although a large amount of data collected through many years of working in the

region is currently being analysed by the Délegation Archéologique Frangaise en Afghanistan
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(DAFA).> Only through the accurate dating of these sites will it eventually be possible to
reconstruct detailed shifts in settlement patterns. The existence of clusters of tell sites in
zones with no modern occupation (including much of the area mapped in Figure 4), supports
the idea that the disuse of several sub-channels of the original hydrological system led to
complete abandonment of some regions.

Satellite imagery also gives an impression of the characteristics of some of the sites
mentioned in the account of Mo’min and earlier historical texts. Siahgird for example, is a
substantial complex settlement (the core of which measures approximately 3km x 3km),
clearly with many different phases in the northernmost part of the delta, on the route to
Termez (Figure 5). From an assessment of the remains from aerial imagery (Figure 5), it is
possible to identify both an extensive settlement, and a much larger irrigated area (over 300
ha), suggesting that this locale was more than simply a fortified outpost protecting the edge
of the cultivated zone.

[insert Figure 5 here]

The limited archaeological work at Siahgird has focused on one part of the site, namely
Yarti-Gombaz to the north of the built up area, which identified what appears to be a
Buddhist stupa dating from the sixth-seventh century CE.>* No other dating evidence has
firmly determined the origins of this site but it is included in ninth-tenth century geographical
itineraries® and in contemporary texts relaying the earliest details of the function of the canal
system.%® Into the eleventh century, Siahgird clearly continues to play an important role as
the main waypoint between Balkh and the Amu Darya, appearing twice in Beyhaqi’s account
of the peregrinations of the Ghaznavid court.®>” Unfortunately none of the geographical
accounts provides an estimate of the size of the settlement in the early Islamic period and it is
only possible to tentatively assume the maximum extent of the remains visible on the surface

broadly relate to the pre-Mongol period.
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Neither do we gain any impression of the size of the settlement in later periods. Mo min
mentions Siahgird in connection with its position on the eponymous canal, suggesting it was
still a key irrigated node in the seventeenth century. According to Peacocke’s assessment,
however, by 1886 the site was long-abandoned and in ruins, much as it is today, although
consulting the local inhabitants of the nearby village, he could not establish exactly when this
came about.®® In a trend that mirrors similar settlements across the delta, the modern village
of Siahgird is a much smaller settlement, situated further upstream, closer to the core of the
delta (albeit still demarcating the northeastern limit of the canal).
A similar situation can be observed at Zadiyan, with a central citadel surrounded by field
systems all enclosed within an extensive walled rectangular area (4km?, Figure 6).%° The
form of this settlement is strikingly different from Siahgird, being more formally laid out,
with a monumental citadel and square outer area, apparently occupied by a very regular
network of fields (although these are not demonstrably contemporary with the settlement).
Outside the regular walled enclosure a minaret dating to 1108 CE® attests occupation at the
site at least as early as the Seljug period,°! while Le Berre’s summary suggests that the area
could have been laid out from the first centuries CE.®2 In contrast to Siahgird, however,
Zadiyan is not mentioned on route itineraries, and although at the fringe of the cultivable
delta its location cannot be explained simply as an isolated finger of agricultural expansion
stretching out towards the banks of the Amu Darya. Instead it is clear that Zadiyan represents
one of several large settlements that flourished at the fringes of the river system accompanied
by substantial agricultural hinterlands, in spite of being entirely dependent on the same
network of hydrological distribution as the myriad smaller villages to the south.

[insert Figure 6 here]

These two brief examples are not exceptional; they in fact represent a broader trend. The site

known as Khanabad at the present day, on the outer reaches of the Nahr-e Shaykh Shurak is
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similar in layout to Zadiyan,® and a similar size. The large settlement of Adina Masjed is
again at the end of the eponymous canal, although geographically slightly closer to the core
of the Balkh oasis, which perhaps explains why unusually a large village still persists there to
the present day. To a certain extent the presence of these towns at the edge of the oasis can be
attributed to the importance of trade between Balkh and the Amu Darya, as these last two
examples are known to be situated along other northbound routes.®* Their size and spread,
however, along with the extensive field systems around them, highlights that these towns are
not merely caravanserais and the system of canals as (re-) conceived in the early Islamic
period at is designed to provide them with sufficient water to flourish.

Combining all of the data above we can draw several important conclusions. The early
Islamic period saw a shrinking of the total extent of irrigated zone of the core Balkh delta,
with two hypotheses standing out for the causes of this phenomenon. The first is the
diversion of some of the water towards the Agcha delta, which appears to be expanding at
this time, in part owing to tectonic activity. The second is the densification of settlement in
the lower part of the delta around Balkh itself, which is supported by the formalisation of the
canal system described in the Arabic and Persian sources. Finally, in perhaps the contrary of
what might be expected for this geographical formation, larger settlements exist at the fringes
of the delta, while the core of the delta comprises smaller settlements and agricultural lands.
As well as these cities being clearly visible on the satellite imagery, the popular names for
several of the canals (for example the Nahr-e Siahgird, Nahr-e Adina Masjed) highlight the
prominence of these seemingly marginal settlements and perhaps suggest the chief
structuring principle of the system. The canals were designed to bring sufficient water to
these principal settlements at the edge of the oasis, whereupon smaller development was
promoted along the lower reaches of each branch (and is thus less visible archaeologically),

but carefully controlled in order to maintain a balanced network.
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Hydrology as a network

As illustrated above, the system of water supply in Balkh was not simply a series of directed
conduits; it functioned through several tiers that enabled the control of the flow at key
junctions, and thus the apportionment to different branches. As each settlement or gishlaq
depended on a specific channel (or in some cases two), so these channels were dammed at
sequential points, allowing centralised control of the water resources. While the impression
given by Mukhtarov is clearly that the dams were all situated at the junctions of off-takes
from the main channel of the Balkh-ab, in some instances several sub-channels were reliant
on a single dam.

Although we have very few details as to the maintenance of the hydrological system at Balkh
in the early Islamic period, some light can be shed on the practice of water administration
from the nearby oasis city of Marv. Al-Estakhri mentions that water for the city was collected
in a hauz (reservoir) before the city and then divided between the channels that fed the urban
area by a system of wooden boards with holes in of a specified size, which controlled the
flow.®® At the head of the administration of this system overall was an amir wielding
considerable civic power. According to the detailed account of al-Khwarazmi, however, the
water system in the Murghab delta was overseen (and taxed) by the Diwan al-Kastabzud
(seemingly from kast wa afzud - rising and falling), who kept accounts of those with water
rights, and the transactions of these rights.®® Al-Mogaddasi likewise mentions the Diwan al-
Nahr and its role in monitoring both the water level and the dam, in terms of maintenance.®’
The resulting depiction of the water systems in Marv is therefore not only one of centralised
organisation, but hierarchical structure in terms of distribution. Considering the position of
the district capitals within the systems of Marv and Balkh respectively, it would be logical
that they are placed at or near the major branching point. Nevertheless, neither of these cities

is placed to control the damming of the rivers, nor are they on isolated streams where the
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majority of the flow would be reserved for the urban populace. Viewed in this context, both
Merv and Balkh are inseparable from the smaller towns and villages surrounding them,
which are ultimately part of the same system. This system was controlled in a centralised
manned by the urban administration, who ensured an even and measured flow across the
channels. Ultimately, however, this rendered the damming points vulnerable to attack, as in
the case of Merv after Sanjar’s death in 1167, with the immediate effect of flooding the cities
but ultimately causing entire branches of the network to dry up, and become depopulated. A
similar technique was employed by the Mongols to flood Samarkand with the waters of the
Zarafshan, in retribution for its resilience.® In Balkh, several early modern military
campaigns utilised the control of canals either to besiege or destroy the city,® and eventually
the lack of maintenance appears to have led to the almost complete abandonment of the city
in the nineteenth century. ™

To gain a better idea of administration of water in the Balkh oasis, we must turn again to the
early modern period, where better documentation survives in terms of the division of water.
A survey of the water rights and allocations of agricultural land in the Balkh oasis has already
been outlined in two studies: namely Robert McChesney’s comprehensive study of early
modern waqgf documents from the region and Maria Subtelney’s analysis of the endowment
of the shrine of “Ali in what is now Mazar-e Sharif. According to their source materials, the
growth of the shrine in the east of the delta was accompanied by a series of endowments,
which included the apportionment of water rights of the Nahr-e Shahi as well as from other
parts of the oasis.”* Subtelny gives the specific example of documents describing shares in
the Palaspush canal, a branch of the Nahr-e Balkh, which were sold and repurchased, she
argues, for the purpose of conveying them to wagf for the ‘Alid shrine.”? This, however, is
just one of many examples of water shares that were reallocated as part of this general

reorganisation, or reorientation of the Balkh-ab system. It is difficult to demonstrate the
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direct physical impact of the conveyance of water rights, as there is no clear evidence
whether or not it was just the revenues from the distribution of the water that contributed
towards the endowment, or whether the water itself was reallocated. The growth of the area
around the Nahr-e Shahi, however, would suggest the latter. In part owing to the position of
this canal, at one of the highest points in the oasis system, an increased amount of water
diverted to the eastern region would have had a dramatic impact on the irrigation of the
plains. This process is supported by the impression of the progressive abandonment of the
outer areas of the Balkh oasis and the thinning of settlements along specific juys in the Balkh
region. That Palaspush is specifically mentioned in the sales deed quoted by Subtelny is
telling, as there is a distinct change between Mo min’s description of the Nahr-e Isfahan, and
that of Adamec (compare Figures 2 and 3). While the lower villages in the area immediately
around Balkh, such as Chahar Gonbad, Chaharbagh-e Gulshan and Palaspush itself continue
to be irrigated by this canal between the sixteenth and nineteenth century, the water does not
appear to have reached the northernmost areas of the delta. A similar situation can be
observed with the Nahr-e Arghandab, which, although it appears in Adamec’s general
catalogue,® is not mentioned among Maitland’s list of the Hazhda Nahr. While some of the
corresponding villages are irrigated by the Shaykh Shurak canal in the later period, at least
five settlements from Mo 'min’s description of this canal disappear completely from the
historical record.

As a post-script on this process; the exponential growth of Mazar-e Sharif as an
administrative regional centre in the twentieth century saw the redirection of even greater
amounts of water away from the older Balkh-ab system. The number of derelict historical
channels has increased dramatically over the last hundred years, creating a number of
comparatively dry areas around Balkh, where the archaeological remains are exceptionally

well preserved (as demonstrated above). It should be noted, however, that a substantial
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proportion of the Balkh-ab delta still remains actively irrigated via the canal system
documented above, a testament to the processes of maintenance and periodic re-excavation of
the channels which keeps the plain fertile.

Watering the city

Having examined the region surrounding Balkh, it is necessary to consider the position of the
city itself in this network. The walled urban area is geographically at the centre point of the
delta, and while seemingly positioned in part for this reason (well before the Islamic
conquests), it by no means dominates the distribution grid. The absence of physical
topographic evidence of canals directly watering parts of the walled city is notable, while
providing flowing water for the continued occupation of the high citadel would have been
problematic.” In spite of the description in both the Hudud al-Alam and Hafez-e Abru’s
geography that the river runs through the middle of the city (be mian-e shahr migozard),”
there is almost no trace of historic canals within walls, unlike at Marv, where the traces of the
Majan canal clearly define the central axis of the ninth-thirteenth century city.”® Nevertheless,
it is certain that the canals watered the walled suburban areas at the very least. Ibn Hawgal
details that in Balkh, the city canal, a branch of the Balkh-ab, went through the Nawbahar
gate, thus irrigating the suburb.’”” The majority of modern authors have located the Nawbahar
gate through the southern wall of the city, closest to the ruins labelled Top-e Rostam, which
is thought to be the Naw Bahar itself. Assuming this designation is correct, there is no longer
any evidence on the ground of the existence of a canal here, and a photograph showing the
extant gate in 1924 shows no sign of a substantial channel, although this could be from a later
renovation.’® Excavations through the southern wall revealed a structure which seemed to be
an early water gate and channel, but the ceramics and numismatic evidence dated this
construction (and its abandonment) to before the arrival of Islam.” It seems likely given the

available evidence that, notwithstanding the historical descriptions of the canal, the majority
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of the city water would have been provided using wells, and some open or covered reservoirs
(hauz), whereas the canals would have flown through the suburban area, possibly through the
outer walls, but not through the centre of the city.

As an additional observation, at Marv, two additional canals flank the city, which appear to
have been used for specific purposes. The Hormuzfarra canal, for example, having watered
the surburb outside the southwest quarter of the city, then passes through a vast potters
quarter that then had seemingly sole use of this water source, before it passed beyond the
city.8% A similar scenario is highly likely at Balkh, although industrial areas such as the
ceramics workshops have not been located. Nevertheless, proxy evidence for production of
this type, in the form of ceramic kiln furniture, can be seen on the surface outside the inner
east wall of the city.

Plotting the named villages in geographical space (see above) reveals a sizeable ‘shadow’ of
less-densely occupied land to the north of the city (Figure 3). Doubtless, the character of this
area results in part from the water used by the city and its suburbs, but there is an additional
topographic feature, which must be borne in mind. The area immediately north of the Balkh
citadel, outside the walled city, is a zone of comparatively low ground, with very little
modern occupation. On a Corona satellite image from the spring of 1970, during a period of
exceptionally high water flow, this region is entirely flooded, clearly demonstrating that it is
a natural basin gathering outlets from the nearby channels (Figure 7).8! On the ground,
evidence of a patchwork of banks and ditches indicates that this seasonally inundated land
may have been utilised as fertile ground. Meanwhile, a series of lone structures, located by
Philippe Marquis® and similar in appearance to the kishks of the Marv oasis,® points to the
existence of isolated suburban structures in the extra-mural area, as a part of the wider urban
layout. The third canal at Marv, the Raziq Canal, seems to have been designated a similar

purpose, once the earlier city of Gyaur Kala was no longer the primary locus of urban

20



administration. Remains of large palatial structures are wedged awkwardly between the old
and the new city (Sultan Kala), with nearby open field systems indicating that this canal was
primarily watering these suburban areas after the tenth century, and possibly earlier.

[insert Figure 7 here]

Extensive gardens were clearly a feature of the urban topography at Balkh, although their
typically ephemeral nature renders detailed archaeological reconstruction almost impossible.
In the colourful accounts of the winter court of the Ghaznavids at Balkh, gardens play a
fundamental role as the primary locus of political activity, the diwan most often being set up
in the open air, rather than inside the palace.® Glimpses of lavish events taking place within
the royal garden portray luxurious planting and a plentiful water supply for which canal-fed
irrigation would have been essential.® A number of other gardens and hunting grounds are
identified within the same accounts, but appear to be placed some way from the city. The
persistence of the toponym chaharbagh®® at several locations across the wider oasis is
perhaps suggestive of the enduring legacy of formalised open areas in the extra-mural area.
References to the royal gardens, however, intimate that in the time of the Ghaznavids and
later on these lush spaces were in fact located within the urban enceinte. One candidate for
the location of such a space is a large square enclosure within the western walls (500m x
500m), with an unusual alignment, visible on Corona satellite imagery from 1970 (Figure 8).
What can be seen in the photograph is a bounded open space respected by the alignment of
adjacent cultivated plots, which have subsequently completely transformed the area. It is
impossible to verify the age of such an enclosure based on remote imagery, but excavation of
eroded fragments of mud-walls in this area, if they survive, might in future provide further
clues as to the origins of this feature. Tantalisingly, however, this square feature is located in
precisely the area suggested by McChesney as the location for the remains of a seventeenth

century palace, or dawlatkhanah, within the walls of the city, which had its origins as a
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chaharbagh.®” A contemporary description of this complex is given by Mahmud b. Ali Wali,
and permits a detailed reconstruction of its layout, an important part of which was devoted to
lush gardens. Although McChesney cross-references these buildings to ruins photographed
by Foucher in the early twentieth century,®® these structures are no longer extant, and it is not
clear whether they too would have been originally located within this same square enclosure
identified in the northwestern part of the walled city. Whether or not these gardens can be
confirmed in this area, the seventeenth century narrative strongly suggest that canal water
was in fact brought within the city walls to feed these gardens, at least within the lower
walled area, and probably entered the western and eastern halves separately.

[insert Figure 8 here]

Conclusions

On the basis of the evidence presented here, the establishment, or at least reorganisation of
the hierarchical hydrological network of Balkh took place after a dramatic shift in the
watercourses to the eastern parts of the delta, in the first quarter of the ninth century. How
much of the resulting system reused prior canals and dams requires further investigation of
individual palaeochannels, and refined archaeological chronologies for individual sites, but
the locale of Balkh itself clearly remained central throughout. The shift in the primary river
course is supported by a number of archaeological sites in the extreme north of the Balkh
section of the delta with no significant quantities of tenth-thirteenth century ceramics,
suggesting that the zone of agriculture shrank at this point. Nevertheless, the idea that there
was no sustainable settlement in the western Aqcha delta region prior to the earthquake is
challenged by the existence of several sites with pre-Islamic material from this region.
Considering all the evidence together, it seems likely that events in the early ninth century led
to new developments in the agricultural area in the Aqcha delta which developed the existing

fringe settlements in the region and prompted the expansion of the central node at al-Sidra.
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The real changes in the hydrological system after this time can be seen as a complex
mechanism of control. Dividing the water between eighteen or more branches required
centralised administration, in order to apportion the required shares accordingly. The
efficiency of water management is demonstrated most clearly by the maintenance of large
agricultural settlements at the fringes of the delta, and the ends of the canals, where the
separation between the arid steppe and the cultivated zone was vividly marked. Within the
system, the city of Balkh is not outstanding in terms of its water supply, being fed just as
other settlements, albeit probably by a number of small canals irrigating the western and
eastern parts of the lower city. In this way, the provision of flowing water appears not to be
as much of a structuring principle to the urban space as at many other comparable cities, such
as Marv and Bukhara, perhaps owing to the fact that the fresh water table is high and easily
accessible by wells.

While it is tempting to see the development of the hydrological network as simply
hierarchical, the branches of canals indicate that the motivation behind its maintenance is to
support the delta as a whole, rather than prioritise specific settlements or regions. A shift in
focus can already be seen in the description of Mo’min, and progresses further by the time of
the nineteenth century accounts. With the growth of Mazar-e Sharif on the uppermost eastern
branch of the delta, increasing amounts of water were channelled eastwards towards the
expanding complex. Individual settlements were abandoned throughout the delta, but the
edges of the agricultural area see the clearest contraction, as large fringe settlements like
Zadiyan and Siahgird become unsupportable. Although the city of Balkh was almost
completely abandoned in the 19" century, many of the canals remain, as evidence by the
continued use of their names, and the surviving names of villages. The system then, and
indeed now, exemplifies the Central Asian oasis city: whereby large fertile agricultural lands

were sustained by the careful management of water distribution from a single source. Control
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of the water resources rested with the centralised administrative powers that oversaw its
apportionment, but as a result of the need to maintain substantial productive rural land in a
limited area, the pattern of occupation was a dispersed one. In this way, the numerous small
cities, towns and villages were tightly bound, and carefully balanced, in an intricate

hydrological network.
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Figure Captions

Figure 1. Map of the Balkh-ab delta indicating archaeological sites after Ball (1982) and
locations mentioned in the text.

Figure 2: Map of the villages named by Mo min and the comparison of these names that
appear in the gazetteer of Adamec. Thiessen polygons have been drawn around each point to
represent an arbitrary equally divided region, coloured according to the canal ascribed as
watering the village. Villages are show as black circles; those with a cross through them are
also mentioned by Adamec (below). Note that no villages were located for four of the canals
enumerated by Mo min and these could therefore not be reconstructed (Nahr-e Shahi, Juy-e
Qizil Ribat, the Nahr-e Mushtag, and Dastjird).

Figure 3: Map of the villages named by Adamec in comparison with those mentioned by

Mo ‘min (shown with a cross through them). Canal zones generated as Figure 2. Villages are
shown as black circles; those with a cross through them are also mentioned by Mo min. Grey
crosses mark the locations of villages mentioned by Mo 'min that do not appear in the
nineteenth century descriptions of the canals.

Figure 4: Dataset augmented from the Ball Gazetteer using USGS Orbview-3 imagery, giving
an impression of the density archaeological settlements (largely tells) in the central area of
Balkh-ab Delta, just to the north of the city of Balkh.

Figure 5: USGS Orbview-3 satellite image of the core area of the ruins of Siahgird and
surrounding field systems.

Figure 6: USGS Orbview-3 satellite image of the ruins of the central walled square settlement
at Zadiyan.

Figure 7: Corona satellite image from 1970 showing an extensive seasonally inundated area

immediately north of the Balkh citadel (courtesy of USGS).
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Figure 8: Corona satellite image from 1970 of the western walled suburban area of Balkh,
including the outline of a large square structure, which may be the historical outline of a

garden or chaharbagh (courtesy of USGS).
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