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Abstract - This article presents a systematic review of the Incamisana hydraulic system, addressing three approaches: territorial,
functional, and symbolic. Within this framework, it presents the importance of water in the Andean context as an important
resource for agriculture, organization, and the practice of rituals. This review was conducted using the PRISMA 2020
methodology, considering studies related to water supply, terraces, channels, fountains, and their symbolic interpretation. The
results show that Incamisana was supplied by the Patacancha River through channels. In addition, the terraces fulfilled
agricultural functions as well as roles in territorial organization. The system also included underground conduits and drop
structures. Thus, the evidence indicates that Incamisana was not only a hydraulic infrastructure for water distribution, but was
also associated with landscape integration, rituality, and symbolism. This approach makes it possible to understand the system
as a reference for interpreting traditional hydraulic solutions and their relationship with the planning of the Andean territory.
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1. Introduction

Agriculture in the Andes has been conditioned by
different factors such as soil erosion, climate change, seismic
activity, and problems of access to places due to its
topography. In response to this situation, societies developed
irrigation channel systems, terraces, and constructions for
food storage [1]. For this reason, both the availability and
control of water were important for agricultural production
and the establishment of settlements, as this allowed better
organization and increased productivity. Likewise, the
construction of their hydraulic system not only solved
problems of supply and distribution but also facilitated
adaptation to difficult geographical conditions [2]. On the
other hand, mountains, snow-capped mountains, caves,
springs, lakes, rivers, and rocks were considered sacred, to
which offerings were made and whose care was maintained,
forming part of a sacred space. In this way, water was a sacred
element, as it gave and sustained life. In addition, its
movement was understood as a force that gave energy and
provided sacred presence to certain places and objects.
Therefore, the relationship between stone, channels, and
mountains was a combination that responded to elaborate
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architecture and spirituality [3, 4]. The hydraulic knowledge
for the development of the various systems within the site was
based on technical knowledge accumulated by earlier Andean
societies, who had already carried out works related to
irrigation and channel design, since they required controlling
slopes for the proper management of discharge and flow,
which evidences their knowledge in water management [5].

In this context, Ollantaytambo is located in a strategic
area within the Urubamba Valley, at the confluence of the
Urubamba River, also known as the Vilcanota, and the
Patacancha River, with connections to the mountain edge and
the upper Amazonian forest. Its broad visual control over
agricultural areas and access routes further explains the
importance of this site within the valley. Other relevant
features include its advanced urban planning, terraces, and
hydraulic system, which formed the basis for the organization
of the town and settlement [4, 6]. In turn, the rivers served as
the site’s main sources of productivity, although they were
also associated with risks such as flooding and landslides in
areas near riverbanks or on steep slopes [6]. Its hydraulic
system is one of the most sophisticated, as it enabled the
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irrigation of agricultural terraces, secured production, reduced
soil erosion, and distributed water across different terrain
levels [2]. In addition, aqueducts were used to maintain a
constant water supply. Terrain stability was ensured through
the precise placement of granite blocks, which also improved
water drainage. The terraces helped improve infiltration and
increase moisture in the land intended for agriculture, with the
aim of reducing surface runoff and improving the stability of
the land [7]. On the other hand, in addition to serving an
agricultural function, the terraces were also related to other
factors, such as economic, political, architectural, ecological,
aesthetic, spiritual, military, and administrative aspects [8].

Incamisana is an area within Ollantaytambo, built to
function as an Inca temple, which has a system of fountains
and channels intended for the worship of water. Its water
supply depended on watersheds originating from the
Patacancha Valley, conveyed through a collection network
that extended for several kilometers, and its operation was
based on gravity, that is, with controlled slopes. On the other
hand, in addition to serving a functional purpose, water was
understood as a spiritual phenomenon, while the distribution
of the channels was related to the social and symbolic order
[9]. Likewise, the control of water also represented their
dominion over nature and demonstrated the power that the
Incas had over the territory, since the distribution of water also
extended through the main plazas and routes [6]. Likewise,
there is the presence of carved rocks and structures that are
related to astronomical contexts, such as the Temple of the
Sun and Pinkuylluna Mountain, which produce an effect
through the shadow they cast [3]. Within the urban
environment, much of the stonework and organization into
"kanchas™" traversed by channels that distribute water for
agricultural use, urban organization, water rituality, and the
construction of power in the Andean landscape have been
preserved [10].

The objective of this article is to analyze the hydraulic
system of Incamisana from a territorial, functional, and
symbolic perspective, in order to understand these aspects
within the literature and the extent to which they have been
addressed to date. In this regard, aspects such as the water
supply, the identification and distribution of the hydraulic
elements present (such as channels and aqueducts), and their
relationship with the agricultural terraces and the settlement
are addressed. In addition, the ritual significance of water and
its relationship with the architecture of the area are discussed.
In this way, the aim is to provide a comprehensive
interpretation of the hydraulic system of Incamisana and the
aspects related to it, recognizing its value as evidence of
territorial planning, hydraulic knowledge, and construction
considered to have a symbolic origin.

2. Methodology
The review process was conducted according to the
Preferred Reporting Items for Systematic Reviews and Meta-
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Analyses (PRISMA 2020) guidelines. This framework allows
the review to be reported transparently. Its phases include
identification, screening, and eligibility assessment. In this
regard, the guideline makes it possible to understand how the
records were obtained, which were excluded and for what
reasons, and how many studies were ultimately included in the
review [11]. The review focused on three dimensions of the
Incamisana hydraulic system: territorial, functional, and
symbolic dimensions associated with water.

First, keywords were established, from which search
strings were developed to broaden and delimit the results. For
Scielo, the search was conducted using the term “hydraulic
system.” Likewise, for Scopus, the search string was divided
into three categories:

1) (“Ollantaytambo” OR “Incamisana” OR “Inkamisana’)
2) (“Inca” OR “Inka”) AND (Hydraulic* OR “Water
system” OR “Water management” OR “Flow network”
OR Channel*)

(“Inca” OR “Inka”) AND (Aqueduct* OR Fountain* OR
Topograph* OR  Terrace*) AND (Ritual* OR
Ceremonial™*)

3)

In addition, the studies considered were limited to the
period from 2000 to 2026. Furthermore, the eligibility criteria
made it possible to determine which studies were included and
excluded in the present review. These criteria were as follows

Inclusion Criteria

Studies directly related to the hydraulic system of
Ollantaytambo.

Other Inca hydraulic systems with comparative relevance
to the case of Incamisana.

Other Inca hydraulic systems with comparative relevance
to the case of Incamisana.

Sources addressing the symbolic, ritual, or ceremonial
dimension of water in Inca or Andean contexts.

Exclusion Criteria

Sources that address Ollantaytambo only from an
architectural or tourism perspective, without hydraulic
content, or that mention it only incidentally, without
developing relevant information.

Studies that approach water from a general
environmental, climatic, or hydrological perspective.
Studies focused on architecture, heritage conservation, or
tourist routes, without any relation to hydraulics, territory,
or rituality.

The eligibility criteria were established with the purpose
of selecting studies closely related to the objective of the
study, covering the hydraulic, functional, and symbolic
aspects. This ensured the exclusion of topics that mention it
indirectly and do not address it in detail, focusing instead on
other aspects, such as archaeological or environmental ones.
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2.1. ldentification of Studies

This section identified the number of records obtained
according to the search string used in each database. The
Scopus search yielded 31, 120, and 13 results for search
strings 1, 2, and 3, respectively. Likewise, in Scielo, 150
records were identified; therefore, the total number of results
from both databases was 314 records. Subsequently, an initial
duplicate removal process was carried out, resulting in 14
duplicate records. Finally, 10 studies were not considered
because neither the abstract nor the document was found,
leaving a total of 290 studies for subsequent evaluation.

2.2. Screening and Eligibility

At this stage, the titles and abstracts of the 290 records
obtained were reviewed, allowing studies that were not related
to the research topic to be excluded, resulting in the exclusion
of a total of 237 records, leaving 53 records. Then, the full
texts of the resulting studies were accessed and obtained.
However, 23 documents could not be accessed, leaving them

excluded and resulting in 30 records. Once all the texts were
available, a more detailed analysis was conducted for each one
by evaluating the eligibility criteria (inclusion and exclusion)
in order to assess the relevance of the content, its relationship
with the research objective, and its usefulness. Based on this
analysis, studies that did not meet the conditions were
excluded, including 13 studies due to their limited relevance
to the hydraulic system, 4 studies because they focused on
water from an environmental and climatic perspective, and
finally, 1 study because it was a review. In this way, a reduced
body of collected information was obtained, and the final
inclusion stage was continued.

2.3. Inclusion

This section is the final stage of the selection of the
studies that will form part of the review, thus considering the
documents that are relevant to the topic in order to fulfill the
objective of this research, so that, after the entire screening
process, a total of 12 studies were obtained, as shown in Figure
1.

Identification of studies via databases and registers

Records identified from*:
Databases (n = 2)
Scopus (n = 164)
Scielo (n = 150)

Registers (n = 314)

=
=)
®
L
=
=

=

@
=]

Records screened
(n = 290)

Reports sought for retrieval (n
=53)

Screening

Reports assessed for eligibility(n
=30)

Studies included in review
(n=12)
Reports of included studies
(n=12)

Included

Records removed before screening
Duplicate records removed (n =
14)
Records marked as ineligible by
automation tools (n = 0)
Records removed for other
reasons (n = 10)

Records excluded**
(n=237)

Reports not retrieved
(n=23)

Reports excluded:
Limited hydraulic relevance or
comparability (n = 13)
Environmental or climatic
focus (n =4)
Book review (n = 1)

Fig. 1 PRISMA 2020 flow diagram, M.J. Page et al. [11]
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3. Results
3.1. Water Collection Sources

Incamisana is considered a place with a strategic location,
as it was situated in an area that the Incas called "Tinku," or
confluence, because it united the Patacancha and Vilcanota
rivers (also known as the Urubamba) [12]. For the water
supply of the area, there was a water intake network connected
to the Patacancha River, located in the upper areas of the
Yanamayo community, which is situated at an elevation of
more than 4,500 m above sea level (m a.s.l.). [13]. Thanks to
this system, water was collected upstream and transported
through channels built along the hillside, allowing it to supply
the ceremonial fountains of the area [9].

Before considering these water supply sources, the Incas
evaluated different alternatives, including the Pumaphagcha
ravine as a source. However, this option was discarded
because it presented limitations related to its contributing area
and unstable terrain; therefore, the Patacancha River was
ultimately selected through the Huaca channel [12].
Patacancha is a sub-basin of the Vilcanota basin, covering an
area of approximately 144.7 km2 and extending north of the
town of Ollantaytambo. The Chalhuancacocha lakes are also
located within this sub-basin. Within the mountain analysis
conducted for Incamisana, four contributing sub-basins were
identified: Yuracmayo, San Pablo, Paq’chapata, and Puma
Pagcha or Media Luna. These areas collect runoff and are
associated with watercourses such as Machamayo,
Paq’chapata, and Media Luna, which discharge into the
Patacancha River [9].

Incamisana was directly associated with two possible
water supply inlets. The first came from the Patacancha River
and then divided into two channels: Huaca and Manyaraki.
The second was associated with the Media Luna sector
through the Bandolista channel. However, this should be
considered only a possible supply route, since although its
alignment suggests that it may have extended toward
Incamisana, part of it is buried, and its full continuity has not
been completely confirmed [9, 12]. Likewise, the Huaca
channel conveyed water both to the temple and to the
agricultural areas located on the valley floor for irrigation.

3.2. Agricultural Terraces and Settlement

The settlement of Ollantaytambo is divided within the
urban area into two separate sectors: Qosgo Ayllu and
Araccama Ayllu, which are separated by the Patacancha
River. The former is the residential sector, which still
preserves its original layout, with houses organized into
rectangular blocks and narrow streets. Araccama, in contrast,
has an administrative and ceremonial character, with more
open spaces, including Manyaraqui Plaza, which serves as the
entrance to the archaeological complex [6, 14]. Figure 2 shows
a general view, illustrating both the settlements and the
archaeological area. In addition, the site is surrounded by an
extensive agricultural landscape, as it is located between the
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confluences of the Patacancha and Urubamba rivers, where
broad areas of fields, terraces, and cultivated land were
developed.

Fig. 2 Relationship between the settleent, valley, and agricultural
landscape

As shown in Figure 3, the terraces occupied a large
portion of the hillside and enabled the production of maize,
tubers, and other crops, which supported imperial authority
and were therefore an important component of settlement
organization [15]. Thus, maize could be cultivated on the
lower-altitude terraces, while more cold-resistant crops, such
as tubers and quinoa, were grown in higher areas [16]. In this
regard, it is estimated that the district contains nearly 2,400
hectares of Inca and pre-Inca terraces, which helped sustain a
population of up to 100,000 people [1]. However, near the
town, the Incas created approximately 270 hectares of
agricultural terraces primarily intended for maize cultivation,
channeling about 17.26 km of the Vilcanota and Patacancha
rivers, in addition to constructing irrigation and drainage
infrastructure [8, 17].
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Fig. 3 General view of the terraces: (a) Lower section and entrance to
the temple of the sun, and (b) Upper hillside section.

The channels distributed water among the fields;
therefore, the organization of the irrigation system was
essential. This indicates that production depends on
coordination among channels, fields, and farmers.
Accordingly, any problem in the channels could affect the
fields, since they were interconnected through the same
irrigation network [17]. Another important aspect is that the
agricultural terraces also functioned as risk-mitigation
structures, stabilizing the settlement and slopes, preventing
landslides, and controlling erosion. These were constructed
with a three-layer system, having large stones as a base,
followed by gravel and sand, and finally the agricultural soil.
With this, it was ensured that water did not accumulate,
ensuring better drainage [12, 17, 18].

3.3. Operation and components of the Hydraulic Network:
Channels and Fountains

The hydraulic network is composed of channels,
fountains, underground conduits, and drop structures. These
were organized in such a way as to ensure an organized system
that allowed its route to be divided into three sectors:
Incamisana, Fountain House Complex, and Princess Fountain
Complex. In the case of Incamisana, the water route begins
from a bifurcation of the supply channel. This allowed the
water to be divided into two groups of fountains. On the other
hand, in the Upper Misana sector, there are three fountains
with a cascade flow, which makes it different from the others,
since the water does not emerge as a jet, but instead has the
behavior of a sheet of water on the surface. Likewise, the
water continues towards the Lower Misana sector. In this area,
the Manyaraki channel enters the system and joins with three
major conduits, transporting the water towards the southern
end of the complex. The water leaving Lower Misana is
conducted to the sectors where the Fountain House Complex
is located, which contains elements such as the King’s Bath
and the Rock Fountain; after that, the water is conducted
outside the site. In the case of the Princess Fountain Complex,
it is supplied through the Mafiyaraki channel; however, its
main source has not yet been defined [9]. In Figure 4, the
Princess Bath or Nusta Bath is observed, considered mainly as
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a ceremonial fountain, in addition to having a controlled flow.
In Figure 5, a fountain with two jets is presented, and it is
located next to the Water Temple, which is shown in Figure 6.

g,
Fig.

Water tempI

6

The aqueducts are underground conduits and are shown
in Figures 7 and 8. These are located beneath three internal
terraces, while a third one is located beneath an adjacent path
[9]. This allowed a connection with the southern sector. This

underground system extends through channels approximately
270 feet long, discharging into the temple entrance sector,
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where four ceremonial fountains are located. These conduits
were not pressurized and mainly served to convey water from
the fountains in the northern sector toward the southern part
of the complex [12]. Hydraulic drop structures were integrated
into the system, helping to connect changes in elevation. This
allowed water to fall between the stone basins and continue its
course.

Fig. 7 Outlet sector of the aqueducts running beneath the platforms of
the three internal terraces

o o

Fig. 8 Close-up view of the aqueducfs

At the final part of the system, water was distributed
through openings into underground channels, continuing its
course toward other sectors. In addition, unfinished fountains
are found in both the upper and lower sectors, since the system
was never fully completed; it was still under construction
when the site was abandoned [9]. Beyond the fountains
located within the ceremonial complex, Ollantaytambo also
preserves channels within the urban area, crossing the streets
and distributing clean water from the mountains for sanitary
and utilitarian purposes [10]. In total, the complex integrated
16 fountains; however, only 12 became operational, while 4
were never completed because the site was abandoned in the
sixteenth century. Moreover, the fountains featured highly
elaborate designs with finely carved stonework, highlighting
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their religious importance and their connection with the cult
of water [9].

Finally, the most recent studies confirm that all of this was
the basis of the urban design of Ollantaytambo. The
organization of the channels has a relationship with the
polygonal granite stone walls that ensure, and with this ensure,
that the terrain is stable and has good drainage [2, 6]. The use
of different types of finishes on the stones of the channels and
fountains had a hierarchical context, because the most sacred
areas had the most polished stones and the most complex
water systems [6].

3.4. Water as a Ritual and Symbolic Feature

In Inca cosmology, water was not only an important
resource for irrigation but was also regarded as a form of
living energy. The movement of water through springs, rivers,
channels, or carved rocks reinforced its sacred character,
giving it a spiritual dimension associated with life and fertility.
Incamisana was designed for the cult of water, and its
importance can be explained by the way its hydraulic elements
were distributed. Religious worship of water is also evidenced
by its ornamental designs, which expressed the religious
significance of the site. In addition, the confluence of the
Patacancha and Vilcanota rivers reinforced its sacred
character, as such spaces were considered to carry a stronger
symbolic meaning [9, 12].

On the other hand, in addition to its symbolism, the
control of water was considered a way of expressing power,
demonstrating their dominance over nature and the territory
by capturing water through elaborate hydraulic systems. In
fact, the Incas considered that, by having carved rocks
animated with water, they acquired greater power, since this
functioned as a living huaca linked to the mountain [6].
Furthermore, architecture was also related to rituality, since
the northern sector of Incamisana was the heart of the temple
and where the priests had performed rituals linked to water
and supernatural entities. The entrance to the temple is also
indicated as a ceremonial entrance, since as visitors
approached, they could see and hear the water falling into the
fountains. This combination of the water’s path, its sound, and
the carved rock made Incamisana a space of rituality. The
construction is oriented in that aspect, where the meaning of
water was religious, corresponding to a design planned
between engineering and ritual practices [12]. Also, there is
the presence of a sacred rock, niches, and carvings on the cliff
next to the first fountains, which would be related to the
remains of Inca ancestors, connecting the cult of water with
the memory of the ancestors. This relationship is important
because, in the Inca worldview, ancestors could intervene in
the balance of water and fertility [9].

4. Discussions
The hydraulic system of Incamisana is one of several
existing systems, such as Tipon, Machu Picchu, and
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Pachacamac, within the Inca tradition of water management.
However, although it fulfilled agricultural and domestic
functions, its design was intended as a “Water Temple,”
forming part of a ceremonial space with fountains, channels,
carved rocks, and a watercourse that produced a visual and
sensory experience through the sound generated in places of
offering and worship [9, 12].

Compared with Tipon, this system distributes water to
agricultural platforms, reservoirs, urban areas, and ceremonial
sectors. Its surface and underground channels made it possible
to regulate the flow to maintain different moisture levels
across thirteen agricultural platforms. Thus, compared with
Incamisana, Tipon’s system was oriented primarily toward
productive control and water management in the terraces [9,
20]. For Incamisana, its fountains were intended to make the
movement of water visible [20].

With respect to Machu Picchu, the approach is different,
since the hydraulic system is supplied from a natural spring
developed by the Incas themselves, which is fed by a 749-
meter canal. The path of the water was by gravity, reaching
the first supply sector, which was the royal residence,
demonstrating a hierarchy considered according to their social
and political status, and which was related according to those
who received the water first. In Incamisana, there is a
hierarchical organization, although more related to the
ceremonial route, with important fountains near the complex
where the main offerings were carried out [9, 21]. In contrast
to Incamisana, the Pachacamac system expressed water
symbolism in a different way, as water was associated with a
broader landscape involving a lagoon, myth, oracle, and
pilgrimage [22].

Based on its relationship with other systems, Incamisana
shares three patterns: the design of gravity-fed channels for
water conveyance, the integration of water with terraces,
settlements, and landscape control, and, finally, the
relationship between water, rock, and rituality. In Incamisana,
all of these elements are concentrated within a limited space
and organized around the cult of water. Thus, the hydraulic
system fulfilled technical, agricultural, political, and ritual
functions, since, beyond distributing and conveying water
with precise flow control, it can be understood as a
construction of authority and meaning within the landscape.

5. Conclusion

The hydraulic system of Incamisana shows that water
management was not only practical but also carried a deeper
meaning, as water connected the territory, agriculture,
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