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ABSTRACT

Water culture is one of the key issues in Water Ecological
Civilization. China’s traditional water cultural landscape
embodies rich water cultures, and have a significance

in related research and protection practice. This paper
proposes the concept of “water cultural landscape,” that
is, the landscape formed through humans’ environmental
alteration during water activities—including how people
use, transform, and manage it. The traditional water
cultural landscapes in Huizhou Region have developed
over hundreds of years, reflecting the locals’ wisdom in
sustainable water use. The water cultural landscape in
Huizhou Region should be interpreted as a systematic
notion, in which all landscape elements such as ponds,
weirs, and shuikous are interdependent, composing the
landscape components e.g. valleys, hills, and basins, and
establishing water security patterns for cities, towns,
villages, and for production. The traditional water cultural
landscape in Huizhou Region requires local generations’
long-term maintenance and management, and in turn it
is also vital to Huizhou people’s life and Huizhou culture.
Today, it acts as an ecological infrastructure for sponge
countryside and sponge city construction, and an important
resource for heritage protection and tourism development.
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1 Introduction

Water Ecological Civilization is one of the key issues in current Ecological
Civilization, and water culture is an important part of the former!""”, The
protection of the legacy of traditional water culture and historic water conservancy
constructions are critical when considering Water Ecological Civilization"™",
Chinese traditional agricultural wisdom, especially the wisdom in water
management and utilization, can offer reference to today’s territorial restoration
and urban-rural governance'®"”. Cultural landscape shaped by traditional water
management wisdom not only embodies rich water cultures, but also becomes
important regional cultural heritages and tourism resources™”. Water cultural
landscape is an organic combination consisting of natural, cultural, and social
systems, which requires multidisciplinary research.

Typically, Huizhou Region, widely studied in Chinese regional history, is an
ideal area for studying water cultural landscapes. Such research on the overall
historical culture of Huizhou—especially in the Ming and Qing Dynasties
(1368-1912)—is a typical case of examining the economic culture of the entire
Chinese traditional society in the later half'”. As Huizhou has a relatively
completed historical records, and stable socio-economy in history, enabling
Huizhou cultures well preserved—the water cultural landscapes in Huizhou Region
enjoy a history of thousands of years, and today the traditional water conservancy
facilities and water management methods are still in use. Current research on
water cultural landscape in Huizhou Region, mainly consisting of settlement water
landscapes, focuses on the design and construction of shuikous'", and overviews
of the historical irrigation management in Huizhou Region'*"*!. Such studies
are mostly based on the perspectives of history, sociology, and architecture, but
existing an absence of review research on the water culture landscape system in
Huizhou Region with lenses of Landscape Ecology.

Based on this, this article formally puts forward the concept of “water
cultural landscape,” and comprehensively studies the water cultural landscape
system in Huizhou Region with the perspective of Landscape Ecology upon
historical literature review and site surveys; it also scrutinizes the composition and
characteristics of the regional water cultural landscape, and highlights traditional
water management wisdom, offering references to the research and practice of

contemporary water culture protection and resource utilization.

2 The Concept of Water Cultural Landscape

At present, research interests on water cultural landscape include urban
waterfront landscape!"*""*!, tourism development!”), and heritage protection'”.
The concept “water cultural landscape” is closely related with the notion of “water
culture” or “cultural landscape.”

Since the term “water culture” has first been used in the field of water

conservancy in the late 1980s""”, scholars have developed different definitions,
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1. KL XSS MERESRIPHT KR
1. Conceptual implications of “water culture,” “cultural landscape,” and “water
cultural landscape.”

KRR

Water cultural landscape

IKSCAIE =

Water culture heritage
—KFE

Water conservancy
“heritage
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among whom Wang Dehua believes that water culture is the sum of material and
spiritual assets about how to understand, mange, use, protect, and appreciate
water that would be accumulated during the process of human society”.

In the Overview of Chinese Water Culture published in 2008, water culture

is defined as the sum of various cultural phenomena that emerge during
human water activities or represent the cultural aggregation of the nation’s
water ideology™". The concept “water culture heritage,” put forward from
the perspective of cultural heritage protection and development, refers

to the cultural relics of using and recognizing water by ancient people'*,
which focuses more on the engineering remains such as water conservancy
heritages'””. Water culture can be interpreted in three levels: ideology (spirit),

1" which covers

behavioral norms (hierarchy), and material form (material)
the implications of both water culture heritage and water conservancy
heritage.

The concept of “cultural landscape” was proposed by German geographer
Otto Schliiter in the 19th century and first used in the field of geography'>'**!,
In the 1920s, American geographer Carl O. Sauer initiated the Cultural
Ecology School (Berkeley School)*", arguing that cultural landscape is
formed by the combination of natural and human factors in a certain span
of time, and will be constantly reshaped by human activities”*'*”, Through
the continuous development of its concept, cultural landscape now can be
understood as the nature-based landscape transformed by human activities,
which has the attributes of adaptability, hierarchy, and relevance'®!.
Cultural landscape emphasizes the spiritual relation between human and the
environment, reflecting the human—environment interactions'>”".

Therefore, this paper proposes the concept “water cultural landscape”
anchored in the intersection of the scope of water culture and cultural
landscape, and defines it as the landscape formed through humans’
environmental alteration during water activities. The landscape is the
result of interplay between human and nature, which carries human cultures
and ideals, as well as the landscape itself being an ecosystem"”. This defines
the duality—social and ecological attributes—of water cultural landscape.
This paper argues that water cultural landscape is formed by human
use, transformation, and management of water, and often reflects the
methods and technologies of sustainable water use, offering reference to
contemporary water protection and utilization.

Water cultural landscape with heritage value is part of the physical
entities of water culture heritage, while the intangible qualities of water
culture heritage not only determine the morphological characteristics of
water cultural landscape, but also influence its sustainability. Although the
intangible aspects of water culture heritages (e.g. water activities, water
management techniques) are not covered in the concept “water cultural
landscape,” they are embodied in the process of evolution and formation of

water cultural landscape (Fig. 1).
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2. Types and elements of traditional water cultural landscapes in Huizhou Region
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() The traditional water cultural landscape in Huizhou Region mainly refers to that
built or formed before 1949. This chapter focuses on the water cultural landscape of
Huizhou Region of the Ming and Qing Dynasties and the Republic of China (1368-1949),
based on the authors’ field investigation and discussion about its continuity till
nowadays.
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3 Traditional Water Cultural Landscapes in Huizhou Region

According to the existing definitions of water cultural landscape, in this paper,
the traditional water cultural landscape in Huizhou Region® refers to the landscape
formed through the local generations’ environmental transformation during water
activities, including various water spaces, structures, and facilities related to domestic
water system, farmland irrigation water system, and disaster-prevention system in
Huizhou Region.

When looking through the history of agricultural irrigation and water conservancy
of China, it is safe to say that, as a typical water conservancy area, Huizhou Region
has almost all types of water conservancy facilities”'!. Huizhou Region enjoys multiple
types of water system construction, and its water cultural landscape also manifests
Huizhou people’s great wisdom in production and life. Huizhou Region is rich in
landform, which determines the diversity of Huizhou water cultural landscape. In
term of landscape scales, it includes valleys, hills, and basins; regarding the analysis
of landscape components, it can be divided into settlement, farmland, and river water
cultural landscapes; and when focusing on landscape elements, the regional water
cultural landscapes are composed of ponds, weirs, ditches, dams, shuikous, etc.

The Huicheng Zhuzhi Poem describes the folks and customs of Shexian County
in the Qing Dynasty, outlining the characteristics of water cultural landscapes in
Huizhou Region, covering settlement landscapes (“The village has ancestral halls,
communal houses, bamboo trees, pavilions, and shuikous”), farmland irrigation
water system (“the construction of ponds is critical to the irrigation water system,
and famous ponds in the east village are more than other counties”), the integration
of water conservancy system and local Feng-Shui culture (“a series of dams built with
stones are used to store and regulate water”), and water cultural landscapes in the city
(“the town has built more wells than ponds, so the small quantities of lotuses made

people less notice them”).
3.1 The Elements of Traditional Water Cultural Landscapes in Huizhou Region

Under the management and coordination of local people over centuries, the

security pattern of traditional water cultural landscapes in Huizhou Region has
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3. Theillustration of “f&" (Source: Ref. [33])

4. The illustration of “7K#E" (Source: Ref. [33])

5. Water storage facilities plotted in the genealogy tomb maps of Cheng Clan in
Hongchuan, Jixi County (Source: Ref. [70])
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been shaped by the interaction between various elements. First of all, in addition
to domestic water use, the construction of water facilities such as ponds and

weirs has been critical to the regional agriculture. Second, Huizhou Region has
been more vulnerable to floods instead of droughts that has seriously threatened
locals’ production and life®”, necessitating the construction of water conservancy
facilities such as dams and groins. Furthermore, the locals have profound Feng-
Shui ideology. For example, Huizhou merchants and gentries in the past dynasties
built shuikous to pray for the safety of their own cities, towns or villages. Thus,
this paper categorizes the elements of water cultural landscapes in Huizhou Region
by usage types: guaranteeing domestic water use, controlling water and preventing

disasters, and building settlements.

3.1.1 Guaranteeing Domestic Water Use
3.1.1.1 Water Storage for Potential Needs

The Shoushi-Tongkao (a classical agricultural book in the Qing Dynasty)
interprets “[J%” (pond) that “[%” refers to the naturally-formed ponds in wild
field always followed by “3%” which refers to man-made weirs. Such ponds and
weirs are often found in mountainous areas, the water in which can be used to
irrigate hundreds-hectares of land (Fig. 3). The book interprets “water storage
ponds” as smaller pools that are usually found in low flat lands and used to
store water to support irrigation for official or personal farmlands®®* (Fig. 4). In

addition, “/K3i” (water cellar)®”, another type of water storage facilities, essentially

@ 1956 FhEBFH LM (BASEE ) 7543 OKE WIEHSE: “KAUEHFER, FILEE. HRUUL
BHEEE, HEZX, FEAY. XLEZE, EEEZ. AERRE, ki, ”

(20 On page 754 of Shoushi-Tongkao, the version published by Zhonghua Book Company in 1956, recorded
“7KIE" (pond) also as “to a large lot of flat land where there is no streams or wells to irrigate the
farmlands, people have to create ponds. Such ponds—be they official or personal—are widely distributed
across China and vital to the agricultural sustainability.
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(3 Ponds are mostly used to irrigate fields in relatively flat terrain conditions.

@) As the records of a large number of trading contracts preserved in Huizhou
documents, ponds were usually sold or leased together with farmland plots. This
shows the important economic value of ponds and corroborates that water storage
and irrigation are the key to the agricultural development of Huizhou Region.

6. BUNHEARANNKE (REETFBERED)
7. ZEFEEMFHINAIKE
8. SNERERIEMEATENE

6. Zhutang pond in Daizhen Park of Huangshan City (built from the late Ming or early
Qing Dynasty)

7. Water pond in Yantianwang Village, Wuyuan County.

8. Irrigation ponds in the farmland of Fuling Town, Jixi County.
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is a smaller pond™”'. All these ponds are given different names by Huizhou people
according to their topographical conditions—for example, the ones created in hills
is called “1113#%”> (hill pond or pond), and the ones dug out in fields is called “ -3
(flat pond) %, Beside of agricultural irrigation, ponds and other water storage
facilities in Huizhou Region were built to meet people’s daily needs such as
washing, fire prevention, and fishery activities.

The diversely-changing landforms and the distribution of farmlands in
Huizhou Region determine the construction of various kinds of ponds.
For example, the Ming and Qing chronicles of a few of counties such as

»B7I381  \while others had

Wuyuan, Qimen, and Xiuning had records of “J
more records of “¥%”?, which is due to the landform disparity. The local
Fish-Scale Field Maps and the tomb maps recorded by local genealogies,
described the fact that the characteristics of water storage facilities change
with the topography and the locals’ needs over time (Fig. 5), reflecting
Huizhou people’s adaptation wisdom to the nature.

These ponds are Huizhou people’s economic and production assets over the
past dynasties”, and carefully preserved and maintained by the locals. Today,
the remained ponds in settlements are important regional landscape resources
for their vernacular uniqueness (Fig. 6, 7); Ponds in fields are mostly used
for farmland irrigation, which can store water in winter and spring, and also
adjust the amount of irrigation water during rice cropping (Fig. 8). However,
nowadays due to the population decrease of farmers and the less dependence
of agricultural production on ponds, some ponds in Huizhou Region have been

abandoned.

3.1.1.2 Water Diversion

Due to the richness of Huizhou Region’s river network, water diversion is
more efficient than water storage to the riparian areas. The extensive sophisticated
water system consists of a variety of water diversion facilities. The continuous
operation with effective coordination and management greatly manifests Huizhou

people’s wisdom.
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(1) Weir system
Huizhou Region has a long history of the construction of weirs, which can be
traced back to the Wei and Jin Dynasties (220-420). “}%” (a Huizhou idiom ** and

. . . 39
also written as “fi§”) means earth-made weirs used to contain water””. “3&” was

widely recorded in local journals, village chronicles and other historical documents.

For instance, Qimen County Chronicles in the Qing Dynasty (Tongzhi Reign)
detailed the reasons for irrigating weirs construction in flat riverine areas—the
farmland in fields was often far away from valleys, so it would be more convenient

. . . . 140
to convey water from rivers and streams instead of ponds in the mountain'*’;

Xiuning County Chronicles'" in the Qing Dynasty (Daoguang Reign) and the
Huangyang Village base map in Qimen Fang Clan Genealogy in the Qing Dynasty
(Tongzhi Reign) (Fig. 9) both had records about “15.” Technically, “}%” in Huizhou
Region can be understood as a full water diversion system including the dams,
weirs, and other facilities built in rivers to raise water level, diverts water into
canals, and then to irrigate farmland or be used as part of village water systems.
This means that dams, weirs, and other water facilities are critical to the system’s

operation to convey irrigation water to the fields from rivers (Fig. 10).

9. BREMIELSERERBNEHEL/N\S2E (KE: 2&HI73])

10. BREBEILFHEE. BBFEMTEEEBM. . KISEZNSRES (RKE: RiE (FESBE) M
Google EE2E%H! ) .

. BUFHRZEENZNSE

9. Huangyang Village base map in Qimen Fang Clan in the Qing Dynasty (Source: Ref. [73])

10. The map of the southern and northern canals of Lyu'e Weir in the Qing Dynasty. The weir system is multi-
leveled, consisting of landscape elements such as weirs, dams, ponds, and ditches (Sources: Records of
the Lyu’e in She County and Google satellite map).

11. Lyu’e Weir nearby Xixinan Village, Huizhou District, Huangshan City.
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12. The painting showing a ditch system passing through
Dacheng Village, She County, in the Qing Dynasty (Qianlong
Reign) (Source: Ref. [75])

13. Ditch and dock in Xixinan Village

14. lIrrigation ditch system in Fuling Town
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Today, such water diversion systems are still in use in Huizhou Region. For
example, the Lei’e, Tiao’e, and Long’e water diversion systems in Xixinan Village
by the Fengle River form the main structure of the village water system, ensuring
villagers’ domestic water use (Fig. 11). However, in some areas such as the former
Lyu’e irrigation zone in Xixinan Village, most land currently is occupied by the
urban construction and most canals are transformed into concrete ones that no
longer serve for irrigation. Modern infrastructure such as dams and reservoirs built
on the upper reaches of Fengle River, together with these traditional water diversion
systems, maintain the water supply of Fengle River Basin and improve the regional
resilience to droughts and floods.

(2) Ditch system

“7k#11”® can be understood as a ditch system built for certain purposes—
agricultural irrigation and guaranteeing domestic water use'*”, roughly (Fig. 12).
Agricultural ditch systems are built along farmland ridges, serving as a part of
pond- or weir-system, especially for rice irrigation. Domestic ditch systems are
built along main street or paths in the village, linking up fish ponds, weirs, and
shuikous and connecting the rivers outside the village. Today, ditch system is
still an important component to the artificial water system in Huizhou Region;
many ancient ditch systems, at different locations or in varied elevation, are well
preserved and still serving domestic water in villages (Fig. 13, 14).

(3) Connecting-tube system

The Xin’an Zhuzhi Poem narrates that ancient Huizhou people built spring
water conveyance systems to irrigate gardens by connecting bamboo tubes, which

often go across towns and villages'*’'. Shoushi-Tongkao explains the working

fls > [33]
=]

mechanism of “i4f4%”—a local irrigation method®' that is still in use by now
(Fig. 15)—that Huizhou people used big bamboos and hallowed out the knots
inside, then connecting the bamboo tubes with each other to take water from far-
away sources and convey water continuously’. Nowadays, local people build

such low-tech connecting-tube systems with modern materials. For instance, locals
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15. EFER (KR 2F#k33])
16. EREHIBRHNEELER
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15. The illustration of “i&f&" (Source: Ref. [33])

16. Irrigation connecting-tube system near Gutan Village,
Wuyuan County

17. The illustration of “Z24##" (Source: Ref. [33])

18. Wooden trough in Kengtou Village, Wuyuan County

19. Stone trough in Shangyantian Village, Wuyuan County

connect and elevate water pipes to deliver water from river dams into farmlands in
the nearby highlands (Fig. 16).

(4) Frame slot

Defined as a wooden bridging trough by Shoushi-Tongkao, “Z8” usually
jointly builds by several families to convey water from far-away sources to
settlements that are no height limits (Fig. 17)"**. Various small wooden or stone
troughs are preserved nowadays and still in use in Huizhou Region (Fig. 18, 19).
With advanced water diversion techniques, now long-distance troughs are mostly
constructed with concrete or other modern materials to enhance conveyance

effectiveness.

3.1.1.3 Digging wells for drinking

Before the 1990s, people in Huizhou Region and many other Chinese regions
mainly took drinking water by digging wells. Wells in Huizhou Region are usually
3 ~ 5 min depth, 7 m the deepest. The groundwater level in some mountainous

areas is quite shallow, where artesian wells or pools can be created for irrigation
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20. Well in Shigiao Village, Huangshan City
21. Well in Jiang Village, She County
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or drinking". Locals would maintain the wells regularly, for example, villagers
of Shangzhuang Village in Jixi County clean the wells on 6th of June of Lunar
Calendar annually (commonly known as “refreshing wells”)—they repair and
cleanse the inner and outer wells, and assess the water safety by keeping and
observing crucians in the wells'*,

Many ancient wells preserved in Huizhou Region, are indispensable parts of
local water cultural landscapes. However, due to the popularization of tapwater,
most wells are no longer used for drinking water intakes, and now become auxiliary
water sources for villagers’ daily washing (Fig. 20, 21). In some villages, traditional
wells are converted into hand-pressed wells or combined with pumping facilities to

irrigate during droughts.

3.1.2 Water Resource Control and Disaster Prevention
3.1.2.1 Dikes

The She County Chronicles in the Republic of China period (1912-1949)
succinctly explained the difference between “3£” (dike) and “1” (dam) that the
former intercepts and slows down the water flow, while the latter blocks and stops
the flow to protect houses and farmlands from floods*. In Huizhou Region, dams
are also often called “3%5”™*', and dykes are collectively termed as “3#1.” Although
there are few dikes in Huizhou Region, the She County Chronicles values dikes and
dams more than ponds and weirs, due to the huge impact of mountain floods on

Huizhou people’s life and production'*',

3.1.2.2 Groyne

The She County Chronicles also explains “/KH}” (groyne) as a water facility
that is designed to change the direction of water flow to mitigate the effect and
erosion of water'*, Groyne, also called “[Jj##” in Huizhou dialect'*, is built at
the confluence of the main river course and tributaries to avoid or mitigate river
bed branching*®. Like spur dikes that widely used in the construction of modern
water conservancy projects, traditional groynes also embody local people’s wisdom
in practicing hydraulic laws. For example, recorded by scholar Ling Yinggiu in
the Qing Dynasty, the residents in She County, lived nearby the Fangxi River
with flooding problems, dredged river course and diverted water flows to avoid
potential floods. The purpose and method of construction are similar to those of
groynes'”!. Today, there still retains the practice of building groynes to strengthen

embankments or protect house bases in Huizhou Region (Fig. 22).

3.1.2.3 Water-powered trip-hammer

Until the 1960s, “7KHfE” (water-powered trip-hammer) had been a common
tool to pound rice and extract oil throughout the region™” (Fig. 23). It is stated in
Shoushi-TongKao that such trip-hammers can be installed at any riverine area”’
simply by building weirs in the river to convey water into the site. Traditional water-
powered trip-hammer was an important tool in Huizhou people’s daily activities.

In the Qing Dynasty, poet Wang Youdun praised the agricultural production scene
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22. Groyne beside Huixiu Bridge in Xunjiansi Village, Wuyuan County: use stones to
build the river bank into the river to minimize the impact of water flow by change
its direction.

23. The illustration of “7KHE" (Source: Ref. [33])

24. The water-powered trip-hammer is still in use in the scenic area of Raonan
Village, Jingdezhen City.
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when the locals employed water-powered trip-hammers along waterfronts in his
poem™*”),

However, the use of water-powered trip-hammers often led to conflict of
interest, because the construction of water-powered facilities requires diverting
water from river by weirs or dams, which would intervene normal water flows
and often causes river channel congestion and shipping obstruction. For instance,
in the Qing Dynasty (Kangxi Reign), the usage of water-powered trip-hammers in
the lower stream in Jinzhuzhou, Qimen County directly impacted that usage in the
upper steam®, In another case, to solve the conflict between residents’ daily use
of water-powered trip-hammers and agricultural irrigation, both supported by the
Lyu’e Weir, She County stipulated that the former should be suspended during the
irrigating months, and inscribed related specific regulations on steles”". Nowadays,
traditional water-powered trip-hammers are replaced by modern farm equipment
such as rice milling machines, and have been preserved as a cultural resource that

can be developed into experiential or parent-child educational tourism (Fig. 24).

3.1.3 Building Settlements
3.1.3.1 Shuikou

“7K 7 (shuikou) is a key node in settlement landscapes of Huizhou Region.
In the respect of local Feng-Shui ideology, there is a tradition to build structures
(such as bridges, tea pavilions, and inns) or plant trees over shuikous to protect the
spirit and fortune of the whole town"””. In other words, shuikous not only simply
work as water facilities, but also are significant to the Feng-Shui of settlements in
the region and the regional landscape systems. There are various forms of shuikous,
including bridges, pavilions, temples, weir, dams, and water-powered trip-hammers,
integrating productive, living, and ecological functions together. The hierarchy of
shuikous is determined by their locations over the river system. For example, the
Yuliang-Dam shuikou located on the upper reaches of the Xin’an River was the
primary shuikou of the ancient capital of Huizhou Region, and the Shengao-Pagoda

shuikou on the Fengle River in Yansi was a county-level shuikou. The rest are
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town- or village-level shuikous and mostly located at the tail-parts of village water
systems (Fig. 25). Considering different standards, shuikous in a village can also be
classified into secondary and tertiary, large and small, inner and outer ones, which
are usually maintained by donations from villagers. Historical local chronicles and
other documents have a large amount of records of such donations™**"!,
Regrettably, only few shuikous have remained by now, and the locals’ Feng-
Shui ideology has also dramatically changed”*. Meanwhile, the culture of
shuikous in Huizhou Region has continued over centuries. Yantian Village
of Wuyuan County, for example, issued its current village regulations on the
shuikous protection, which also helped protect the ecological resources such
as shuikou forests. The well-preserved shuikous now become valuable landscape
resources for tourism throughout the region, such as the wooden bridges,
low weirs, and maple forests at the shuikous in Xixinan Village in Huangshan
District of Huangshan City (Fig. 26, 27).

3.1.3.2 Patio

The patio is a vernacular water-structure in Huizhou architectures. In addition
to increasing ventilation and sunlight access, patios also facilitate rainwater
collection and storage. Locals hold that gathering water can be a way to keep
fortune—thus roof runoff would be gathered through gutters and flow into the
pool inside the patio(Fig. 28) or water tanks (Fig. 29) on the ground. Overflow
would be collected by covered catch basins or drainage ditches”’'". Nowadays, in
traditional Huizhou residential buildings, water tanks are still placed in the patios

to collect rainwater in case of fire emergence.

3.2 Components of Huizhou Water Cultural Landscapes in Huizhou Region
3.2.1 Settlement Water Cultural Landscape

Huizhou settlement, as a major tangible part of Hui cultural legacy, is often
built close to rivers. The settlement water cultural landscape includes all kinds of

elements of water cultural landscapes, and is seen as the most culturally typical
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. Patio of old settlement in Xixinan Village, Huangshan City.
The design of sloping roofs and pitched eaves helps collect
rainwater.

. Rainwater tubes and water tanks in the patio of the
dwellings in Kengtou Village, Wuyuan County

. Map of Xidi Village in Yi County in 1821 (Source: Ref. [73])

in the regional landscapes. In the Ming and Qing Dynasties, water system
management was fundamental in the construction of Huizhou settlements.
Domestic water was usually sourced from rivers, and kept flowing throughout
the village water system, which went through the water inlets, multi-level ditch
systems and/or a series of ponds, and finally rejoining the river from shuikous.
These man-made water systems, together with the surrounding forests and water
systems, form a settlement water cultural landscape system of the region (Fig. 30).
Huizhou people foster their living water habits and norms under such
settlement water cultural landscapes: the major ditch area is the busiest
living place to many local settlements, where residents do the laundry, wash
vegetables, gather, and communicate. Domestic sewage drains through the
ditch and discharges outside the village to ensure the water safety of the village.
The tradition of time-sharing water usage developed in the Ming and Qing
Dynasties'' ' has also remained till now. For example, residents in Xixinan Village
of Huangshan City still hold the norm that no washing in ditches in the morning.
These inherited traditions are an intangible heritage by the continuity of water

cultural landscapes.

3.2.2 Farmland Water Culture Landscape
The farmland resource in Huizhou Region is limited historically. Sitting in the

mountainous area of southern Anhui Province, with a dramatically high and steep

U7 that if without rainy days

[37

terrain, Huizhou is prone to floods and droughts
for several days may cause drinking water shortage problem"”**|, The geological
conditions in Huizhou are very low in adaptability to droughts and floods.
Huizhou people have continuously built water conservancy projects to transform
and improve the farming environment, which is critical to their survival and
development.

It can tell from the local Fish-scale Field Maps that the farmland water culture

landscape is mainly composed of irrigation facilities such as ponds, weirs, and
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31. Fish-scale Field Maps in Xiuning County in the Ming Dynasty (Wanli Reign] outlined the distribution of
ponds [in blue) (Source: Ref. [77])

32. The shipping scene of Xin'anguan Dock (near Yuliang Dam) is recorded in the repaired genealogy tomb
maps of Xu Clan in She County (Source: Ref. [78]).

ditches. The maps plot the exact locations and areas of various types of farmlands
(Fig. 31), Due to the disparity of topographical and hydrological conditions,

the amount of ponds, weirs, and dams varied, and the land price of which is
determined by how difficult the site can obtain irrigation water. Overall, ponds
and weirs are the greatest elements in the regional farmland water cultural
landscape, forming a pond-weir landscape pattern over the past dynasties.
The effective water system management ensures the sustainability of farmland
water system, and preserves the regional identity of farmland water cultural

landscapes.

3.2.3 River Cultural Landscape

Huizhou Region has a diverse river network—rivers and streams link up
cities, towns, and villages. Historically, Huizhou Region had business connections
and commercial connections and exchanges with Suzhou and Hangzhou by
shipping along the Xin’an River; Huizhou Region had also suffered from food
shortage, and grain transit from other places also relied on water transport, which
mattered Huizhou people’s livelihood. The locals usually built dams on rivers to
raise water level and built docks to ensure shipping, establishing transportation
and goods hubs including the Yuliang Dam Dock, which is successively funded
by officials and squires and served as the overall water outlet of Huizhou Region.
The water transport and dock culture (Fig. 32) has greatly enriched the regional

river cultural landscapes.
3.3 Types of Water Cultural Landscapes in Huizhou Region

In Huizhou Region, people’s production and living activities mainly happen in

valleys, hills, and basins (Fig. 33), and regional water cultural landscapes can be
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roughly divided into three types correspondingly, which also witness a disparity in
the distribution of different landscape components and elements according to varied

geographical conditions.

3.3.1 Valley Water Culture Landscape: Village Water Security Pattern

To most counties such as Qimen, Wuyuan, and Jixi, valleys accommodate local
people’s living and farming activities. In the narrow valley areas, rivers connect
settlements, farmlands, and other landscape components that form a typical village
water security pattern (Fig. 34). Locals raise water level by building dams, and then
divert water through ditch systems to meet the needs of farmland irrigation and
domestic water use. In the Ming and Qing Dynasties, Huizhou people regulated the
height of dams, dredged canals, maintained the landscape of shuikous, and protected
mountains and forests by clan norms, gradually establishing the water security
pattern of the village. In the 1950s, deforestation often led to severe soil erosion,
which further caused the river obstruction heavily impacting water transportation
and the dam/weir usage in valley areas. Such problems were progressively alleviated
after the implementation of the national forestation policy, and the well-preserved
historic villages in valley areas have become important cultural heritages (Fig. 35).
Today, Huizhou Region needs to establish a sound water security pattern that

ensures residents” domestic and agricultural water use and be resilient to floods.

3.3.2 Hill Water Cultural Landscape: Production Water Security Pattern

Low mountains and hilly areas occupy a larger area of Huizhou Region than
other terrains, and also accommodate local people’s most agricultural activities. The
locals make full use of every bit of space to build settlements and reclaim farmlands.
Villages are usually built on flat riparian areas where domestic water can be more
easily to obtain from rivers, while the crop fields on the hills are often far away from
rivers, so the water is mostly sourced from mountain springs or rainfalls, where
ponds are even more important to the water storage and irrigation. The locals

practice dryland farming or create woodland on uplands, and at the same time
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34, BHEHEERLSKMAHIEISRNHEEANES KN
=W (KR SEHIL73])

35. U FEAMKXMZRE SN

33. The mountainous and hilly terrain of Huizhou Region.
The map is generated by the platform Geospatial Data
Could, according the topographic data of most areas
in Huangshan City, and the DEM data of Jixi County
and Wuyuan County.

34. Typical valley water cultural landscape in Jixi County
in the Qing Dynasty (Guangxu Reign) (Source: Ref.
[731)

35. Huang Village in Wuyuan County, located in the valley
area.
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36. A diagrammatic scheme of typical hilly water cultural landscape

37. The overall topography map of the west of Weigiao Township, Xiuning County, recorded in the Fish-scale
Field Maps in the Ming Dynasty (Wanli Reign) (Source: Ref. [77])

38. Ponds in the seedling base in the hilly areas of Weigiao Township, Xiuning County, ensure the irrigation
water supply.

build multi-layered pond systems at cols to collect hill runoffs, then convey the
rainwater by ditches, to irrigate the paddy fields in lowlands (Fig. 36).

Different from valley areas, hilly areas often homes a city or a township. For
example, the hilly landform of Weigiao Township in Xiuning County accommodates
about 1,100 hm” of paddy fields, 35 hm” of drylands. In addition to oil crops, tea
gardens, orchards, and mulberry gardens, it also has six plantation bases—including
economic fruit forests, forests, tobacco leaves, water-surface aquaculture, organic
tea, and seedlings® (Fig. 37)—which are highly dependent on the effective water
management and utilization (Fig. 38).

In Huizhou Region, the hilly areas, especially hillsides, are also suitable for
farming. In spite of the undulating topography, there are more available lands
for cropping in-between hills, where the locals build ponds to collect rainwater
and runoffs in order to irrigate farmlands, forming a pattern with multi-layered
irrigation ponds (Fig. 39). For example, in Fuling Town of Jixi County, people plant
paddy along the flat riverfronts, and reclaim farmlands on hillsides, and construct a
large number of multi-layered ponds to store irrigation water that are connected by
ditches for an effective management of water resource. At higher hillsides bamboo
forests were planted that do not require additional irrigation and can provide food
and incomes for the locals; the hilltop is covered by natural forests, and on some
ground ferns, an indigenous food in Huizhou Region, grow. Thus, the production
water security pattern of hilly areas is established with the layered structure of

paddy fields, dry-wet mixed farmlands, bamboo forests, and mountain forests.

© BREKR: 2016FRTRIBHZ Z B .
S

(6 Source: Weigiao Township Government of Xiuning County in 2016.
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In the middle and late Qing Dynasty, Huizhou Region’s hilly areas had suffered
from severe soil erosion. Damages by slum dwellers to mountain vegetation and

the planting of large areas of tea and corn””"”!

made the fragile soil layer prone
to storms and floods. Since the 1950s, vegetation in the hilly areas was heavily
destroyed, resulting in frequent geological disasters in the following two decades.
After the 1980s, the vegetation coverage in hilly areas has been greatly improved
as the result of the implementation of forestation as well as soil and water
conservation policies. Typically, through continuous ecological restoration, Fuling
Town of Jixi County has developed its tourism and been selected as one of the first

famous tourist towns in Anhui Province (Fig. 40).

3.3.3 Basin Water Cultural Landscape: Urban Water Security Pattern

The basin is the most suitable area for agricultural production, urban
construction, and economic development of the region. Landscape components,
including settlements, farmlands, and rivers, interweave, and many famous towns
and villages have emerged. Since the Ming and Qing Dynasties, most cities and
towns had been located in relatively flat basins (Fig. 41), and such an urban
construction pattern remains till now. People living in the riverine areas could easily
source irrigation water from the river, while for those who lived far away from the

river had to excavate ponds to store rainwater (Fig. 42), in addition to building

39, MAE || XA SWEEREE

40. EZERIBERIL K HSE

41, BINFLUEXKRZE (KR 28X
fk[38])

42. SREEBINE KIS

39. Diagrammatic section of typical hill
water cultural landscape

40. Hill water cultural landscape in
Fuling Town, Jixi County.

41. The overall map of hills and streams
in the ancient Huizhou Capital
(Source: Ref. [38])

42. Typical basin water cultural
landscape in She County

VOLUME 9/ ISSUE 4 / AUGUST 2021



AR, RGN AT AEAS () B R EOK R, f3iX —XI7ER. water diversion systems. Among them, the pond system was used to reduce flood
AT 5 B W o R A A 1 57 1 peaks, and the weir systems were employed to manage water resource allocation,
FE4 A I AERBL IR T, X AR AR O — 8 enabling the basin resilient to droughts and floods in the Ming and Qing Dynasties
Pl R AL SR TR . BE D KSR A . R AL R A3 when engineering techniques were inadequate.
U TR WK AR Ry, AT AR AT P B [ A A o F) A X During contemporary urbanization, most farmlands in basin areas have been
B KA Jar, T R S AR ST K Tl BA o0 A replaced by modern buildings and concrete channels. The reduction of arable land,
the abandonment of ponds, and the increase of hardened surfaces have intensely
3.4 YE— 35— KR IEGR TN GRS SOU R SR Rk changed the historical water security pattern, causing frequent urban waterlogging
BB KIRRUNK S T i A A M I R, 7K problems. Re-constructing an urban water security pattern is vital to solving
ERONDT LR EIENIC ., . . KOTERON R . M. W45 5RW  contemporary urban water issues what Huizhou Region is facing.

b, AR T MBIRK SR A EME, SRR T RO R

KRG (K43) o BONKRHHEMRRGEHRA “YERIF2E" W M%E 3.4 The Overall Identity of Huizhou Region’s Traditional Water Cultural
fiE, MU RIS B (e FH R IR SR AT AR B K484, 8% 454 Landscapes Defined by Pond-Weir-Shuikou Systems
o BONMIR SR RGBT A HoK CURYE . 38 WIRE T 3k Pond, weir, and shuikou systems are the most distinctive and representative

elements of the water cultural landscapes in Huizhou Region, together narrating

the region’s historical stories. They are widely found in the settlement water cultural

landscapes (Fig. 43); in addition, pond and weir systems are jointly employed in the

farmland irrigation system to serve different water use purposes; the river cultural

landscape system links all levels of shuikous with ponds and weirs—the main river
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The settlement map of Fan Clan
Genealogy in Xiuning County in

the Ming Dynasty (Wanli Reign)

(Source: Ref. [73])
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course and tributaries determine the hierarchy of shuikous, as well as the distribution
of ponds and weirs, shaping the identity of the regional culture centered in the
Xin’an River Basin.

In terms of landscape scale, pond, weir, and shuikou systems compose the
water security patterns for valleys, hills, and basins. In the construction process of
settlements, the distribution of shuikous usually prioritizes water system planning;
in the valley areas, more water diversion systems are built to meet villagers’
domestic and irrigation water needs; in hilly areas, more ponds are created to ensure
agricultural production; while in basins, the construction and pattern of pond and
weir systems is determined by the river.

Therefore, pond, weir, and shuikou systems embody the characteristics of
Huizhou Region’s traditional water cultural landscapes at varied scales. The water
cultural landscape in Huizhou Region should be interpreted as a systematic notion, in
which all landscape elements such as ponds, weirs, and shuikous are interdependent
and closely related with human activities, and require long-term maintenance and

management. It is also fundamental to Huizhou people’s life and Huizhou culture.

4 Contemporary Value of Traditional Water Cultural Landscape in Huizhou
Region

4.1 Supplement for Farmland Water Conservancy Construction and Management
In the early years after the founding of the People’s Republic of China, Huizhou
people revitalized the remaining ponds and weirs to meet production and daily
needs, which greatly alleviated the shortage of agricultural irrigation facilities under
the tough situation at that time. Later, there was a movement of learning from
traditional management experience of ponds and weirs: In the 1950s and 1960s,
the Water Conservancy Bureau of Huangshan City had organized a series of study
activities about the water management of ancient facilities such as Lyu’e Weir and
Baonan’e Weir, and stipulated modern regulations on water use by referring to
historical practice”.
For ages, most rural areas in China have faced the inadequacy in farmland water
conservancy facilities®”. Since the implementation of the Policy on Accelerating
the Reform and Development of Water Conservancy by the Central Committee
of the Communist Party of China and the State Council in 2011, governments at
all levels have increased funding in farmland water conservancy. However, a large
proportion of funding allocated in anti-seepage engineering projects and pump
station construction, less in smaller farmland water systems improvement based

!l The existing management regime could not effectively

on ponds and weirs
support farmers’ agricultural production, and the coordination at all levels was
insufficient'®”, At present, small-sized water conservancy facilities in Huangshan City
are almost collectively owned by villagers and funded by the government®, but the
locals have low participation and the water conservancy agencies are facing severe
shortage of funds”. Water cultural landscapes, consisting of elements such as ponds

and weirs, have a variety of landscape forms with relevant different management
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systems and sustainable mechanisms'®’. It can draw lessons from the management
wisdom in traditional water culture landscapes, e.g., how to improve the enthusiasm
of managers and local farmers; how to establish varied management modes for water
conservancy facilities with different landscape forms and functions; and how to build

a multi-level networked management regime.

4.2 The Foundation of Sponge Land Construction

A serious flood attacked Huizhou Region in July, 2020, which led to water
logging in Xiutun Basin and the upper reaches of Xin’an River and even affected the
holding of the National College Entrance Examination in She County. The reason
might be that the city has witnessed a decrease of small ponds and an increase of
impervious surfaces, resulting in the huge loss of water cultural landscapes, especially
in the adaptation and resilience to droughts and floods. This forces us to reconsider
and systematically reexamine urban flood control planning at regional and national
scales.

“Sponge City” is an important theory to respond to the impact of droughts and
floods in China’s monsoon climate zones. It needs to carry out the construction
of sponge infrastructure integrated with landscapes at varied scales, and upgrade
Sponge City construction to Territorial Sponge construction, where the ancient
ecological experience and wisdom in traditional water cultural landscapes can be
absorbed as part of key techniques'®". Particularly, Huizhou people have accumulated
such valuable practice experience in water resource management and to droughts
and floods'®”'. Various landscape elements and types in the regional traditional water
cultural landscapes with a majority of small-sized water facilities, can be integrated
and employed in different geographical conditions such as valleys, hills, and basins.
These facilities can also be used to strengthen the regional resilience to floods and
droughts, so as to enhance the overall adaptability of water environment. Huizhou
Region’s traditional water cultural landscapes remain as resilient infrastructures
and landscape heritages at varied scales'®, the foundation for sponge countryside
and sponge city construction'®, and an important ecological infrastructure for rural

revitalization'®”.

4.3 Heritage Resources and Potential of Cultural Tourism Development

The water cultural landscape in Huizhou Region preserved over centuries is a
typical cultural heritage. Specifically, shuikou landscapes are of prominent tourism
values; ponds, weirs, and other farmland irrigation facilities can become suitable sites
for nature education and fieldwork; linear river corridors are also of potential to
develop water sports tourism. For example, Lyu’e Weir and its shuikou located near
Xixinan Village in Huangshan City now has become a representative landscape in the
town, where tourists can learn about the ancestors’ wisdom of water management,
and enjoy nature education programs. This emerging tourism also helps promote
local economic and social development'®®’, These cultural resources need in-depth
exploration to leverage their potential in rural cultural tourism and the revitalization

of rural culture.
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5 Conclusion

This paper proposes the concept of “water cultural landscape,” that is, the
landscape formed through humans’ environmental alteration during water
activities—including how people use, transform, and manage it. The traditional
water cultural landscapes in Huizhou Region have developed over hundreds of
years, and reflect the locals’ wisdom in sustainable water use. The water cultural
landscape in Huizhou Region should be interpreted as a systematic notion, in which
all landscape elements such as ponds, weirs, and shuikous are interdependent,
composing the water security patterns for valleys, hills, and basins. It also lays the
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