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ABSTRACT. Water is a critical resource required for the deymhent of settlements, and the
presence of a water source is a key factor to basidered when choosing the location of a
settlement. Xiaoliugiu Island is a coral reef istatiat suffers from a lack of surface water. Before
the construction of water pipelines, connecting mh@&n island of Taiwan with Xiaoliuqgiu, the
primary water sources on the island were colleatathwater and wells constructed to access
groundwater. There are numerous wells spread adiesgsland, providing water for residential
use and cultivation. The wells are closely assedawith the development of settlements on the
island. For this study, a number of older residemtsthe island were interviewed, and literature
from different time periods was reviewed to inggde settlement distribution, demographic
changes, and the development of streets on thedislBhe resulting data were then compared
with the location of wells on the island. The stadyed to analyze Xiaoliugiu's terrain, geology,
climate, and culture to assess the correlation leetw the distribution of wells and the
development of settlements on the island. A smamplvas used to triangulate the locations of
roughly 80 wells that remain on the island, as veaslicollect historical and current data relating
to the depth, level, and quality of water in thdlsveSubsequently, an overlay analysis using a
geographic information system (GIS) was conductedédtermine the correlation between the
development of wells and the island’'s geologicarahteristics, the evolutionary correlation
between wells and settlement development, andteéef wells in the development of settlement
cultures. A comparison of equidistant influencegdaans indicated that a significant correlation
existed between the development of settlementsvahdlistribution on Xiaoliugiu. The study’s
findings also provided insights relating to the @gation between the development of settlements
on the island and the underlying local customstmtato each well, as well as evidence of
demographic change. The results of the study dicate that wells played a critical role in the
development of settlements on Xiaoliugiu.
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1. Introduction

Water is fundamental for life. A review of histasjiows that the origins and development of
human civilizations have been closely associateith Wie acquisition of water. Undoubtedly,
water is essential in people’s lives. Before thailability of running water, people settled near
water sources, river banks, or springs. Settlemsarisbe described as establishments of groups of
people. Thus, research on settlements largely &scaa social relationships and organizations of
human groups and on the physical locations whemplpereside (Guo, 1998). Settlement
geography is a branch of cultural geography thadies populations, settlements, transportation,
and the economy. Rogers, P.D. and Edmiston, S.0L3@xplores the historical background of
the Gila River Indian Community and its claim toterarights, the evolution of tribal water rights
laws that culminated in the historicsettlement, #r& consequences of the act on water resource
management in the regiohei, Jun ,Dong, Wen and Yang,Yu,(2012)analyses dbepling
characteristics and spatio-temporal variations dasis urban development and water-land
resources at the northern slopes of the Tianshamdms by principal component analysis and a
coupling degree model. The result shows that tlyggesteand change in regional use of water and
land resources are different among the studiedsttounties during their development. The study
reflects that the urban development in arid andi-seit regions is limited by oasis areas.

Madaleno,l. M.(2007) focuses on the ecological awtio-economic aspects of water
legislation in Chile. Following legislation thatfeftively privatised water in the desert and
mountain fringes of northern Chile, local farmehnattrelied upon traditional methods of water
management were seriously disadvantaged by legisldhat allowed the allocation of scarce
water resources to large mining companiesthe Tonle Sap Lake Region, Cambodia, the
interconnections between migration, environment aldwater resources are apparent. These
interconnections have not been widely studied imkadia, even though the study of water
related migration could yield important socioecommformation for the development aims of
the Mekong Basin, the urbanization trends, andftinére problems in the poor settlements of
Phnom Penh(Heinonen,2008he challenges facing water resources world-widgnsfrom a
multitude of factors, including the steady increasepopulation, urbanization, environmental
degradation, and industrialization. Those challesraye compounding water shortages, and in turn,
resulting in steadily increasing international ditgs over water Such disputes are getting more
complex and novel, involving not only states, bisbdegal entities, corporations, and individuals
against other states(Salman, 2006).

In recent years, research on settlements has dhadu@ended beyond natural geospatial
research and historical reviews, demonstrating it shfocus toward the humanities. Recent
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studies have diverged from conventional settlemrestearch, combining the humanities and
studies of local spatial implications and landssage present findings of novel spatial
significance.

Xiaoliugiu, also known as the “Marine Garden,” igiWwan’s only coral island. The island,
which covers an area of 6.8 km2, is situated apprately 15 km off the coast of Donggang. It is
pear-shaped, narrowing toward the south. The eidiaad is divided into four terraces by two
intersecting grabens. One of these runs from thiheast to the southwest and the other runs from
the northwest to the southeast, forming a netwbtkemches at the island’s center that is currently
used as the primary transportation channel. Inftionaon Xiaoliugiu’'s wells is included in the
“Records of Inquiries in Fengshan County,” a recafrédccounts authored by De-Chia Lu, during
the Ching Dynasty. This notes that:

In 1765, Chu-Hou Hong of Qianzhou Prefecture, amjiCounty, sent 17
descendants to the eastern section of the islard dienshan. They were primarily
anglers. The area offered ‘a spring with two owglétat remained plentiful in times of
drought.” Because of the abundance of drinking wada increased number of settlers
arrived in this region, consequently establishingettiement named Daliao. Another
small settlement is located roughly 700-800 mesergh of Jianshan. This settlement
was established around an old well called ‘Jingmikorhe well, which was over 20
meters deep, was located in front of the Fu’an Tlenipis said that the well was dug by
the ancestors of the Lin family during the reigrEafperor Jiaging. The water supply in
the well remained plentiful, even in times of diaugrhus, locals praised this well as
being ‘the well of the gods.’

Success or failure relating to the constructionaoivell was influenced by the island’s
geological conditions. An immense amount of laloaterials, money, and time are required for
constructing wells. Improper site selection oftesulted in failure to access water, eventually
leading to the abandonment of the constructionegtojThus, our ancestors were challenged with
selecting the ideal site for constructing waterlsvelhe earliest record of a well on Xiaoliugiu
Island dates back to approximately 300 years agterisive experience in well construction led
locals to exercise considerable caution when engagi construction projects. Consequently,
they rarely failed in such endeavors.

Farming on Xiaoliugiu is extremely difficult becau®f coral reefs extending up to the
surface from the ocean floor as well as concerdratenmer rainfall. However, the island has an
abundant supply of marine resources. Xiaoliugintsabitants rely heavily on wells to overcome
water scarcity during the drought season. Theretbeeearly phase of Xiaoliugiu’s development
was highly correlated with its distribution of wellHowever, water scarcity and poor water
quality have plagued Xiaoliugiu. These are also feyors limiting the development of farming
on Xiaoliugiu. Concentrated summer rainfall and témeain, which is composed of limestone, are
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extremely unfavorable for preparing paddy fieldenkk, dry farming is practiced on the majority
of island’s fields. Historically, farming on Xiaaolgiu has centered on upland crops grown on
rain-fed paddy fields. Thus, in the past, the Iva@bds of Xiaoliugiu’s inhabitants were strongly
linked to the construction and distribution of wateells. The present study aimed to analyze the
terrain, geology, climate, and culture of Xiaoliugio elucidate the correlation between well
distribution and settlement development on thentslaA smartphone was used to triangulate the
locations of approximately 80 wells that remaintbe island and to collect historical and current
data concerning the depth, level, and quality ofew&n the wells. Subsequently, a geographic
information system (GIS)-based overlay analysis wasducted to determine the correlation
between the development of the wells and the iSdageblogical characteristics, the evolutionary
correlation between wells and settlement developnaer the functions of wells in relation to the
development of settlement cultures.

2.  Conceptsand Methods

Settlements are the product of human-land interastiThe conduct of settlement research
enables scholars to identify regional featureswa@aihas withstood a number of political changes,
spanning the periods of early Dutch colonial rtihes regimes of the Zheng and Qing Dynasties,
and of Japan, up to the later period of democraayfbllowed World War 1l. These have resulted
in the unique regional characteristics of differargas of Taiwan. Settlements emerged following
human-land interactions, with the locations of ¢hesttlements being predominantly determined
by the natural environment. Settlement developmesgarch focuses on the interaction between
vertical temporal issues and horizontal spatialass entailing an interweaving of space and time
within a dynamic process of settlement developni@hi, 2008). This study adopted reclamation
organization (as opposed to water abstraction) assearch perspective for studying original
settlement organizations, with climate, terraind &gdrology considered as irregular factors. The
method of subsistence was considered a directrfastx to determine the effects of these factors
on continuous development trends and on the madgitfisettlement organizations.

To determine the development of settlements pdalapanese rule it was necessary to first
elucidate how various factors, including the ndterevironment, as well as water abstraction, and
reclamation approaches used by Han immigrantsaictied with each other on the island to shape
subsistence methods and settlement patterns. ém wibrds, because the environment is people’s
primary consideration in relation to settlementg thasic factors to be examined include the
geology and terrain, hydrological conditions, natuesource distribution, and other economic
factors (Lin, 2008).

Prior to the establishment of running water faeiit wells, as well as trapped rainwater,
were the common sources of water used for washmiaigation on Xiaoliugiu. Mountain
springs such as the springs of the Beauty CavestkolCave, and Biyun Temple comprised a
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secondary water source. Water for cooling processest required on the island. Apart from its
use in several restaurants and stores, most ofidler is used for general purposes. Xiaoliugiu’'s
annual average rainfall is 1,000 mm, which is fssl than the amount of rainfall on the main
island. This highlights the importance of wellsaawater source. To understand why Xiaoliugiu’'s
inhabitants chose certain locations for constrgctuells, we conducted a field survey for each of
the well locations. These locations were then @rbn to a settlement distribution chart to
compare settlement/demographic changes and wetlbdison conditions, and consequently to
estimate settlement development trends. LastlyplKXigiu's terrain and geology were analyzed to
determine its residents’ selection of well locasioHlistorical literature, discourses, and statstic
data were compiled and examined to elucidate tleackeristics of the natural and cultural
environments of the study areas, the history ofokugiu prior to Japanese rule, and factors
relating to the natural environment (e.g., terragimate, and hydrology) influencing the
construction of wells.

In terms of the methods, applied in the study,gbsitioning function of a commonly used
smartphone enabled a field survey to be performedfze locations of the wells to be determined.
The researchers endeavored to explain the meavoingsaoliugiu’'s settlements and wells, in
relation to the composition and structures of histd societies, using the GIS tool as a research
platform, coupled with concepts pertaining to hureard relationships. The positioning data were
then depicted on a distribution chart and the #tirat data and well supply circles were analyzed.
Moreover, older residents on the island were inésved to understand the origins and history of
the wells. The research methodology and the smamgl®lS field survey procedures were
implemented by following the steps discussed below.

1. Set up the smartphone (Figure 1)

The location services and geotagging function sfnartphone, equipped with a positioning
system, were activated. These functions enabledlisaimages to be stored on the smartphone.
The global positioning system (GPS) on the smariph@as enabled through the activation of
mobile data.
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Figure 1. The Compass and GPS Settings of the Shuare

2. Use the mobile APP to set the coordinates

3. Convert the survey data into the ESRI shap&dilmat

4. Ensure that the survey coordinates are accufategcessary, return to locations with errors to
recapture the coordinates.

5. Import field survey data into the target cooatefile to create a complete target coordinate
database (see Appendix)

It should be noted that although this study attemhpio comprehensively represent the
association between wells and settlements on Xiglj temporal and spatial changes have
resulted in many of the traces of ancestral setttem and wells on the island having been
replaced by jungle. Each historical well tellsaign unique story. Unfortunately, however, many
of these stories have been forgotten over time. Bittle of well construction occurred during the
period of Japanese rule. The field survey conduatedng older members of the population only
yielded inherited data, with the history of the lweaiot being recorded in many cases. This is an
unavoidable limitation of the study (Figure 2).
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Figure 2. A Chart Showing the Distribution of Wetis Xiaoliugiu

3. Location and | ssues

Xiaoliugiu Island is located off the southwestestuary of the Gaoping River at of 120* 21

55" ” longitude and 22° 1948’ latitude. It is situated approximately eight neatimiles off the

southwestern coast of the Donggang Township andutad® nautical miles off the
south-southwestern coast of Kaohsiung City, appgan the shape of a floating shoe within the
Taiwan Strait. Xiaoliugiu is the only coral islamanong the 14 islands surrounding Taiwan. It
covers an area of 6.802 km2 and the diameter abastline is 11.935 km.2 The highest point on
the island is Liugiu Mountain at an elevation of @7above sea level. Climatically, Xiaoliugiu
primarily has a tropical monsoon climate. It isoatbe only island offshore Taiwan that is not
affected by the northeastern monsoon winds beaafuse lower latitude and position to the west
of Taiwan. The land area of the island is relativeinall, and there are no rivers to provide
irrigation. Thus, the development of an agricultimdustry on the island is extremely challenging.
Xiaoliugiu is relatively barren and has limited ematresources because of sparse rainfall. Its
foundation comprises a base layer of shale, coveyed layer of coral limestone. The island’s
coastline is composed of protruding coral, conrietbea healthy coral reef and extending to the
ocean floor. Because Xiaoliugiu is a riverlessrdlawells have historically been dug to extract
water for irrigation and consumption. The islanddnfall is concentrated during the summer.
Although the rainy season brings forth a consideralnount of rain, this rainfall rapidly flows
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into the ocean because of the island’s slightlywadked plateau-type terrain, making river

formation impossible. Moreover, the land’s coratface is highly water permeable and also
drains water quickly. Therefore, the underlying Ishéayer must be penetrated to access
groundwater. These characteristics suggest clakades between the villages, well distribution,

and Xiaoliugiu’s geological environment.

The geological foundation of Xiaoliugiu is primigrimudstone covered by coral reef.
Historically, as the island rose to the surface, ¢bral reef began to grow and expand outward
until the older coral rose above sea level, grdgwaining to limestone and fossilizing. This igth
origin of the island’s limestone, which is roughiyto 10 m thick and contains a large amount of
coral and shell fossils. Being marine sedimentatitins limestone contains a considerable
proportion of mineral salt, which is unfavorable fdant growth. Thus, much of land remains
barren with eroded slopes and ditches. Moreovetotnéc movement has created two intersecting
tectonic lines. One of these lines runs from th&tera to the western side of the island, and the
other runs from the northeastern to the southwestiele. These lines divide the island into four
regions, depicted in Figure 3.

Historical records show that the first settlersvaa in Xiaoliugiu during the rule of Emperor
Chongzhen of the Ming Dynasty. Literature pertagnio the development of Xiaoliugiu can be
dated back to 1721 (the 60th year of Kangxi), wBemanmi (a.k.a., Taitung) and Lonkjouw
(a.k.a., Hengchun) were “outlands,” with accestriaed to the Han. This restriction was lifted in
1875 (the 1st year of Guangxu) with the implemeéoadf the “Opening up the Mountains and
Pacifying the Aborigines” policy, which resulted time official inclusion of these areas under the
jurisdiction of Fengshan County. During the peradidhe Qing Dynasty, and specifically under
the rule of Emperor Qianlong, Mr. Li, an anglemfr@uanzhou, Fujian, discovered a small island
off the coast of Kaohsiung Port. The waters surdingnthe island were teeming with marine life
and the land itself was cultivable. Thus, Mr. Lioeated to the island with his family. Natives of
the island have resided there since the late Ifdhearly 17th centuries. Survey statistics released
by the Takizawa Police Department during the peabdapanese rule (1914; 3rd year of Emperor
Taisho), reveal that the population of Xiaoliugiasv3,869 at that time. Extending from the
northeast to the southwest, the island measurefid from east to west, with a diameter of about
three miles and an elevation of 287 m at the higheisit (Liugiu Mountain). Its terrain is uneven,
mainly comprising coral stone, classified into 3&R jia of swidden fields, 33.582 jia of
construction land, 2.933 jia of cemetery land, 6.9@ of other types of land, and 1.400 jia of
open land, amounting to a total of 405.388 jia {(BeuMei Nei, 1916)
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Figure 3. Diagrams Depicting the Terrain of Xiagji

The main source of water that sustains life on kiggu is the Mudan Dam. The extract
water is processed at the Mudan Reservoir by thevafeWater Corporation and sent to
Chifen Pressurization Station located in Linbiarwhehip. The first undervter water pipeline,
which was paved in 1981, extended 14,092 meters fthifen to Xiaoliugiu. The completic
ceremony was held on July 19, 1981 for this piggliwhich temporarily resolved the wa
shortage condition and led to improved water guatit the island. The island’s wells we
subsequently converted for irrigation use, prowgdanstable source of water for farming on
island (Huang, 2008). However, the pipeline wasy @00 mm in diameter, limiting the dai
transportation of water to aaximum of 2,700 m3, which was inadequate to meztidfmands fc
water on the island. A proposal for the construcitid a second water pipeline was subseque
approved. The pipeline became officially operatiayra 21 September 2004, providing an an
supply of water for the island.

Older residents on the island reported that inpihst, they were required to draw and fe
water from the wells every evening. The wells wavailable from the time of their youth (duri
Japanese rule) and were consed “public” property. They were typically locatech dower
terrain and at a distance from their homes. Theeefietching water was challenging, becau:
number of roads were situated on an incline. Bexahe island is primarily composed
limestone ad coral rock, well water levels are relatively laluring the dry season. Seawe
frequently seeps into the groundwater depositatitey the groundwater with salt and sedim:
Therefore, Xiaoliugiu's wells were not only scarbet their water qualii was problematic (Wu,
2008).

4. Resaultsand Discussion

The well distribution chart (Figure 2) shows thhe tmajority of Xiaoliugiu's wells ar
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located to the south of the northwestern plateathé central trench and along the flat coastline.
The wells are mostly rounded in shape, and thedizach well depends on the number of users.
Those located in the lower terrain are relativéigl®ow, at less than 10 m deep. By contrast, those
located on higher terrain extend for 10 m or mardepth. The rainfall on Xailoiugiu is seasonal.
Thus, a number of wells dry up during the dry seasgpically extending from October to April,
and are replenished with the onset of the raing@®ean May. In fact, only a few wells have a
sustained water supply throughout the year. Inpt&, residents on the island were required to
physically draw water from the wells and carryadinte for household use. During the dry season,
many residents were required to travel to wellated farther away to draw water. Women and
children living on the island were typically taskeith collecting water from the wells, usually in
the afternoon at four or five o’clock. Queues oftermed at the wells, providing residents with
the opportunity to engage in social interactiorg(ifé 1). Wells served as information exchange
stations where members of a neighborhood interasfid each another, in addition to being
evidence of the existence and prosperity of ouestacs. They were integral for settlers on the
island, who relied on water for consumption, clegniand irrigation. Wells could be built inside
or outside of residential properties, farmland,t@mples. At present, the wells on the island
largely function as emergency or secondary waterces. The attitude of residents toward wells
is largely conservative, and they are usually opgde moving or destroying the wells unless they
are in the way of other construction projects.dimblition is unavoidable, residents will generally
proceed with caution and organize a ceremony talpay respects.

The specific findings of this study are presentelb.

Figure 4. A village woman washing clothes next teed

4.1. Periodsof Well Construction

Interviews held with older residents of the islandicated that the majority of the wells on
Xiaoliugiu were built during the period of Japanegke, withstanding several generations of use.

10
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Only a few wells have been constructed in receats/éTable 1). The demand for the construction
of new wells diminished after the introduction ainning water in the 1980s. Because of the
island’s water shortage, earlier residents wereviheeeliant on the wells as water sources for
consumption and farming. However, in an era of pgvand material shortage, building a well
was extremely time-consuming and constituted a majent on the island. It not only required
extensive fundraising, but religious ceremoniesenadso organized to seek the blessings of the
gods (Figure 6).

A field survey was conducted for this study, dirtgithe overlaying of locations of the
wells with settlement locations during the periddJapanese rule, as shown in Figure 8. Water
sources constitute a key environmental factor gomgrthe formation of settlements. Factors
relating to the construction of wells include lamnership, geological conditions, locality, and
the agricultural/commercial environment. Given trevalence of tourism in recent years, an
increased number of bed and breakfast facilities leamerged, attracting an influx of tourists to
Xiaoliugiu. The residents of the island typicallwim real estate on the main island of Taiwan,
which they have registered at the Household Redistr Office. Therefore, population growth on
the island is inconspicuous. The present study eksmmined the distribution of settlements by
analyzing terrain images to compare historical geann Xiaoliugiu's settlements (Figures 8 and
9). The road development of the settlements exddlstattered and outward-extending trends.

Table 1. Well Construction Periods

Japanese Rule

. Total
and Earlier

Year 1936 1941 1951 1961

Number
of Wells

11
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~ Built Area

Figure 5. Periods of Well Constructic

Figure 6.A Photograph of a Ceremony Conducted to Locate M&darces (Source: Taiwi
Folklore)
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Wells built the Japanese Occupation

Y
0-1
« 1- 1.3
« L.3-1.6
« 1.6- 1.8
# 1.8 - 2.3
4 2.3-3
# 3-4
777 Built area built during 1920s

Figure 8. Settlements Existing during the Periodagganese Rule and Well Distribution (1920)
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Figure 9. Recent Settlements and Well Distribu{t®80)

4.2 Materials Used to Construct Wells

Wells were mainly constructed using bricks or cataine. Bricks were specially produced
for well construction. They were made to specifmatand delivered from the main island.
Therefore, wells were primarily constructed by wiealfamilies. Coral stone could be acquired on
the island. It was a common form of constructionterial used by general households. More
recent wells were completely built from concretehichh made construction faster and more
convenient.

Table 2. Well Sizes

Diameter Small Wells (1 Medium Wells Large Wells (2  Filled Wells

(m) m or smaller) (1-2 m) m or larger) (excluded) Total
Number
of Wells 12 40 i 19 80

14
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Figure 10. Well Distribution by Size

4.3 Land Ownership

Wells were largely constructed on family land tooiav conflict. Depending on the
convenience and popularity of a well, its positithin the settlement directly affected the
development of neighboring households. Moreovetabse water is essential for sustaining life,
the distance of the wells and routes to and from wiells indirectly affected the selection of
construction sites (Table 3). The majority of thellss were constructed on private land (Figure
11), and a few were constructed on public alleystmrets. Thus, regional relations serve a key
function in the construction of wells. The overlahart of well locations and settlement
development indicates that early residents of Xuail first considered water accessibility before
considering settlement development. Further ingastin revealed that it was necessary to obtain
approval from the gods before building or sealingllsy Well sealing cannot be performed
voluntarily to prevent angering the gods and imgtpunitive action.

Table 3. Well Distribution by Land Type

Land Type Public Land Private Land

Number of Wells 20 60

15
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Figure 11. Land and Well Distribution

4.4 Geological Structure Overlay Analysis (Figure 12)

An overlay analysis conducted on the island’s ggioll structure and well locations
revealed that the majority of the older wells wikreated on a layer of coral stone dating back to
the mid-to-late Pleistocene period. Moreover, tregamity of the wells in Baishawei were located
on an alluvium layer dating back to the Holocenegak These findings are indicative of a widely
held belief among the island’s residents that tieeeiased lime content and sweetness of the water
extracted from the Baishawei wells could be pdytiattributed to the close proximity of the ocean,
preventing mineral salts from seeping into the gtbwater. These wells are largely replenished
during the rainy season and emptied during thesdagon. The resulting fluctuations in the water
quality eventually compelled the residents to dedar drinking water elsewhere, using the
original wells only for washing and irrigation pages.
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Figure 12. Geology and Well Distribution

45 Wdl Distribution

An overlay analysis conducted on the populatioritigtion and well locations (Figure 13)
indicated that there was no direct correlation leetw population density and well location.
Population growth on Xiaoliugiu has been relativelyggish following the period of Japanese
rule. The land is not only barren and difficultdoltivate, but the island also faces an outflow of
population. However, the rise of tourism in recgaars has attracted people, causing them to
return to Xiaoliugiu and reflecting a gradual rise population growth. The majority of the
island’s wells are clustered around Baishawei ammh8an Road, both of which are located at low
to moderate elevations. On average, each well servaghly 200 people. However, actual
numbers of people/households per well differ cogrsily. Wells in densely populated regions
can serve up to 469 people, while those in spgrepulated regions can serve as few as 103
(Table 4 and Figure 14). There are no fixed reguiat for the use of wells. Their use is based
purely on convenience.
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Table 4. Settlement Distribution

Settlement Benfu Chungfu Yufu Shanfu Shangfu Dafu Tienfu Nanfu Total

Number

11 6 9 18 8 10 12 80
of Wells
Average
i 2815 1775 1416 1361 1854 2451 1992 2349 16013
Population
Average

Population 469 161 236 151 103 306 199 196 200
Per Well

N
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Yu Fu
e
g
Shang Fu Ba'Fu Legend
.
e
Tien Fu P ET—
Nan Fu -
Households
0-297
288 - 470
1652
1
U L IMdes
001503 06 09 12

Figure 13. Number of Households and Well Distribnti

18



Journal of Computers and Applied Science Education Volume 3, Number 1, 2016
Copyright © Ubiquitous International

N
w* E
N
6
4 ®
. @
®® o® ®
Shan Fu ® @
@ Ben Fue b
Chung Fu &S
@ ¥ @
o0 4 ° @
s, .
~ & ©6 YuFu &
O
@
%6 % b
Da Fu
Shang Fu ®
@
3 Built year
. 1640
® L4 ® & befor1895
& 1910-1960
@ 1960-1970
° * 1970-1980
@ 4 1980-1985
@ ® @
PSEIR N after 1985
Residents of Village
Tien Fu Nan Fu 180 - 780
780 - 1180
1180 - 1630
& 1630 - 2260
s 2270 - 3190
e [ 3190 - 5060
i I 5060 - 8820
250 0 250 500 750 Meters I 8820 - 13240
 — }7 —

Figure 14. Settlement Populations and Well Distrdou

A well built by a household was typically meantide used by members of the household,
and was sometimes also used by neighboring howshoth whom the household was friendly.
Wells could be freely used when water was abundi#mivever, the use of wells was restricted by
location, time, and household during the dry seasban overuse ran the risk of depleting the
wells. Households that were not permitted to usarbye wells were required to travel great
distances to collect water. During interviews, thaer residents of the island were asked to recall
the hardships they experienced when collecting wat®st responded that they would rather
forget about the past. The service areas of thésvaeé illustrated in Figure 15. When running
water became available, the difficulties of watellection were slightly alleviated. Even now,
residents continue to praise the benevolence ajaklernment of that time. To assess a number of
conditions relating to well construction such asd@, geology, climate, and human factors, we
reviewed historical data on wells relating to thggological distribution and locations, elevations,
water levels, and water quality to determine tlesiolutionary association with the development
of settlements. The equidistant influence of thdlswvis illustrated in Figure 16. Although the
wells were primarily built for use by members ohausehold, they were also used by other
households in the vicinity. Xiaoliugiu evidencedienple and friendly lifestyle, and others were
seldom constrained from using wells. Thereforereveas a subtle correlation between wells and
the development of settlements.
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5. Conclusion

This study aimed to determine how settlements @olKigiu developed in relation to the 80
wells that still exist on the island. The studyestigated underlying local customs associated with
each well and evidence of demographic changes mmahdand relationships. Thus, the study’s
objective was to examine the influences of the rahtenvironment on human activity, as well as
the spatial and temporal changes created by hurowity on the cultural environment, to
highlight the influences of human activity on thatural environment. In line with economic
development, and in cases where interrelations dmtwhumans and geological environments
have become selective, the impacts of human desisiad efforts have gradually become caught
up with and exceeded natural influences. As humaesre no longer passively influenced; rather,
we create influence. However, the formation of aldcatural landscapes or regional features
continues to be predominantly governed by natuwepelling humans to passively conform to
the natural environment. In other words, humarvdigs, both in terms of individuals and groups,
are strongly influenced, controlled, and determibgdhe environment (Huntington). Human-land
relationships are dynamic processes that changetione in relation to population growth and
social/technical advancement. The cultural landssaerceived today are products of long-term
adaptation between humans and their environmeng fifidings of this study confirm the
complexity and diversity of human-nature interactio

Analyses of the correlations between well distitou and the formation and development
of settlements reveal that early settlement devety and land reclamation were based on the
convenience of practicing cultivation. Thereforater resources were a key factor. Without water,
cultivation and livelihoods were extremely diffitub sustain. Fishing provides the “bread and
butter” livelihood of residents of Xiaoliugiu. Bacse of a lack of water resources, the practice of
agriculture on the island was difficult, with onsecondary upload crops and grains being
harvested. Land was reclaimed for reproductive @agp and wells were constructed to sustain
life for the formation and development of settlemsenFamilies with adequate wealth and
resources typically built a well along with thewuse. Those who did not have the means to build
a well could obtain water from neighboring wellshefefore, an analysis of the correlation
between the development of settlements and welisates that water is closely associated with
and indispensable for people’s livelihoods. Beingritical resource, it consequently governs the
development of settlements.

This raises the following question. During timesdobught, how many people remember the
hardship endured by their ancestors in buildingsMelr survival? Studies on wells are extremely
rare. Perhaps people have gradually forgotten ttynd role of wells in providing nourishment
and irrigation over the last century. Instead, peopay consider wells to be of little consequence
and without research value. However, the act oiagp gratitude, which is a traditional and core
custom, can still be observed. People still payrthespects to the gods of surviving wells.
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Although wells do not continue to play a dominamierin the development of settlements, they
nevertheless remain indispensable. If the wateoun dams was to become depleted and no
useable water could be found, would we then reébalhardship of building wells for our survival,
and would our memories of retrieving water from le/éle evoked?
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