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ABSTRACT

The Great Wall is a world cultural heritage and

a treasure of human civilization. In 2017, the
Government of Datong, Shanxi Province proposed
to build a cultural heritage corridor of the
ancient Great Wall. Based on deep investigation
and meticulous analyses, the planning team
envisioned a heritage corridor with a length of
258 km, covering a total area of 186 km?, in which
the slow-traveling facility system, as an important
component that integrates the construction,
operation, and management of related heritage
sites, provides sightseeing, recreational, and
educational services. This article discusses the
strategies to develop the slow-traveling facility
system in the cultural heritage corridor, which
adopts a low-interference structure according to
the spatial distribution of heritage sites along the
Great Wall, and applies the minimum cumulative
resistance model and other scientific methods

to analyze development suitability and ecological
environment conditions of the project site. Based
on the evaluation results, the slow-traveling
facility system and the service node system are
adaptively planned and designed, combined with
a low-intervention interpretation system. Finally,
the scales of facilities are designed based on an
estimation of tourist amount to control the impact
of construction on heritage sites and natural
environment. As such, the balance between
heritage conservation and tourism development is
achieved.
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2. The cultural heritage
sites found along the
Great Wall in Zuoyun
County

3. The zoning plan of the
Ancient Great Wall
Cultural Heritage
Corridor in Datong
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Comprehensive resistance distribution
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Suitability distribution of heritage development
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Once an important fortification in ancient China, the

Great Wall is a world cultural heritage and a treasure of — —
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of more than 8,800 kilometers, of which about 258
kilometers are found in Datong City, Shanxi Province
(Fig. 1). In addition to the construction itself, the large
ancient stockaded villages along it, as well as the small

fortresses, villages, tombs, and temples sitting around, are N e " 0 %%

. . . . - 500  1500m 500 1500m
also cultural heritages with high recreational value. N 5

In 2017, the Government of Datong proposed to 4 g |l ertage
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multi-disciplinary cooperation, the planning team
made a comprehensive evaluation on the suitability

of conservation and development, and planned a
258-kilometer-long heritage corridor covering an area of
186 square kilometers to coordinate a number of goals
such as relic protection, ecological restoration, cultural
tourism, and rural economic development.

The cultural heritage sites along the Great Wall in
Datong are mainly clustered within 20 km of the north
and south sides of the wall. They are classified into
four levels based on their value in history and art, and
scientific and social importance'". High-level heritage sites
(first- and second-level ones) locate mostly within the
1,500 m range south of the Great Wall, far fewer in the
range of 1,500 ~ 3,000 m and are rarely found beyond
4,500 m or in the nouth of the Great Wall (Fig. 2). The
natural landscape patches along the Great Wall include
the Motianling National Scenic Area and the Shilihe
Wetland Park in Zuoyun County, the Yinma River Scenic
Area and the Mituo Mountain Scenic Area in Xinrong

South and plain
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Single ecological sensitivity distribution
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Based on such an overlapping examination of the R pbogigiis
cultural heritage sites, the planning team created the Intermediate sensitivity
. . . I e
spatial framework of the Great Wall Heritage Corridor High-intermediate sensitivity
in Datong, which forms core conservation zones with - wEEXA
High sensitivity

multi-leveled buffers, meeting the planning goals and the
requirements of relevant laws and regulations including
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Comprehensive ecological sensitivity distribution

125



Regulations on Great Wall Protection and Master Plan of the
Great Wall Protection (2019-2035).

1.1 Zoning Plan
Four zones with different purposes are designed within the

project site: core conservation zone, ecological restoration zone,

tourism service zone, and coordinative development zone (Fig. 3).

1) Core conservation zone: This zone is defined by the
outline which is 50 meters far from the outer edge of the Great
Wall and other heritage structures. The heritage sites within this
zone will be protected and managed with the highest priority,
and some of them can be integrated into scenic displays.

2) Ecological restoration zone: Steep mountains and dense
valleys in the north of the Great Wall are prone to serious soil
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and sand erosion which may also challenge the protection of the
Great Wall. To relieve the impact to the heritage resources, an

area with a width ranging from 100 to 500 meters on the north
of the core conservation zone is set as the ecological restoration

@ construction will be

zone. In this area, landscape forests
applied as the main approach to form a healthy and continuous
ecology base and a uniform landscape around the Great Wall.
3) Tourism service zone: Given the abundant high-level
heritage resources and the relatively mild terrain within 1,500
meters south to the Great Wall, the planning team designated
the area of which the width ranges from 500 to 1,500 meters
on the south of the core conservation zone, as well as the area
extending for 500 meters in each side from the stockaded

village, as the tourism service zone, providing access to heritage
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In the "quick traffic,
slow experience”
mode, visitors can
enjoy efficient traveling
service by quick
transportation, e.g.,
motorway, railways,
and civil airlines, and
enjoy in-depth tour
experiences provided
by slow traffic facilities
such as walking trails,
bicycle lanes, and other
service amenities.

SHERXIETRIEAE
ESS:

An overlooking
perspective of the slow-
traveling facility system
within the Desheng
Fortress Scenic Area

resources and diverse services for the public.

4) Coordinative development zone: This zone is set on the
south of the tourism service zone, ranging from 500 to 1,000
meters and including most villages and existing agricultural and
forestry industries along the Great Wall. Its core function is to
coordinate the economic development and industrial upgrading
with the landscape improvement along the heritage corridor, for
example, by promoting tourism with the agricultural resources

and historic villages and towns.

1.2 Plan of Core Scenic Areas

Using the evaluation method of tourism resources, the
planning team identified 12 groups along the Great Wall with
the highest comprehensive value of heritage, scenery, and
tourism resources as the prioritized development areas, namely
the core scenic areas (Fig. 4). These areas have indicated the key
nodes of the conservation and development activities, defining a
clear spatial scope for further development.

2 Design Goals and Key Issues of Slow-Traveling Facility
System Planning

In April 2017, the construction of Datong Ancient Great
Wall Tourism Highway was officially launched. As an important
component of the heritage corridor planning, it connects series
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of cultural heritage and natural landscape resources along the
ancient Great Wall, and provides access for motor traffic to

the heritage. However, the highway alone cannot significantly
improve the tourism experience of the ancient Great Wall
heritage corridor. There is still a strong demand on enhancement
of the surrounding service facilities and application of scientific
conservation measures.

Therefore, a slow-traveling facility system which combines
walking, cycling, and slow-speed motorized traffic (e.g., the
electric bicycles and vehicles for sightseeing) with supporting
service facilities” is introduced into the corridor. It supports
sightseeing, rest, education, and tourist services, and integrates
development, operation, and management of key resources along
the corridor, supplementing its transportation system with more
recreational opportunities to provide a so-called “quick traffic,
slow experience” traveling mode® together with the Tourism
Highway.

How to minimize interference to the heritage and its
surroundings is a challenge of designing and constructing the
slow-traveling facility system in this project. According to
the wide review on related practices at home and abroad, the
planning team suggested to highlight the original landscapes of
the site by using indigenous design and techniques, and ensure
that the walls and other affiliated heritage resources would not

be disturbed.
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Table 1: Detailed design for different types of internal slow-traveling route

priCESd) BiTFE FithSE BB FkSiE
Route types Bicycle lanes Ground walking paths Hiking paths Waterfront paths
— T WLtk FAEMESOTRKA | T, WA$% LI B, HATER FBRAR TR R
Site to apply On the ground On the mountains In open spaces without In forests and In general In mountain areas In general Near the deep
dense vegetation shrubs mountain areas with dense valleys waterfront streams and gullies
FeBgRiRRL ZRER
EEHR CER AR " S iR o iR iR #E
: Colored exposed Lme-fly ash
Pavement material Stone Plank Stone Plank Plank Stone
aggregate concrete macadam
BE
Width 25m 25m 1.5m 1.5m 1.2m 1.2m 1.5m 1.2m
i
e e "e BEEE BARE BRARE BARE BARE BRARE
Color Khaki Grey Color of natlL;ral stone Color of natural Color of natural Color of natural Color of natural Color of natural
wood stone wood wood stone

To achieve the above goals, the overall structure of the slow- 3 Overall Structure of the Slow-Traveling Facility System
traveling facility system is firstly formulated, which conforms
to the distribution of heritage resources and ensures the best The overall structure of the slow-traveling facility system of
presentation effect. Then, a location selection of facilities is the Ancient Great Wall Cultural Heritage Corridor in Datong
done rigorously to minimize impacts on the site. Next, the consists of two systems: 1) the system throughout the entire
specific forms of different facilities are designed according to the heritage corridor, which includes the main line of the slow-
degree of intervention. Finally, service volume of the supporting traveling route system affiliated with the Tourism Highway,

facilities is estimated to determine their minimum scales. courier station nodes, and other service facilities along the

g =
Pleinic wezliing tra]ll,
‘z‘i h

Greatall

BiTFiE 5
Bicycle lane 13
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14.  The standardized node
modules at the entrance
of Sicheng Fortress

Tourism Highway (Fig. 5); and 2) the system within scenic areas,
including the internal slow-traveling route system and service

nodes, and the interpretation system.

3.1 Main Line of the Slow-Traveling Route System

The main line of the slow-traveling route system is for two-way
bicycle ride and walking. It is generally placed between the Tourism
Highway and the Great Wall, linking the 12 core scenic areas with
a net width of 2 ~ 4 m and a design speed of 20 km/h, as well as an
earth-yellow-colored asphalt concrete surface that echoes with
the ancient Great Wall’s characteristics. As the Tourism Highway
has integrated some existing roads around the Great Wall,
making some sections of it extend into the core conservation
zone, the main line of slow-traveling route in such segments
should be separated from the highway to avoid interfering with
the heritage.

3.2 First-Level Node: Courier Station

The courier station is located at the main entrance of each
scenic area. It connects motor traffic at the corridor scale with
the slow-traveling facility system within scenic areas, and
provides services such as parking, transit transfer to bicycle,
information consultation, catering, and retail, acting as the
gateway and holding the most intensive activities. Therefore, it
should enjoy the most convenient connection between the fast

traffic and the key heritage resource of each scenic area while
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bearing less ecological sensitivity and construction difficulties.

The design aims to merge the architecture of courier
stations into the surroundings. So the team took into account
the spatial distance, elevation difference, and objects blocking
the sights between the courier station and the Great Wall, such
as trees and elevated terrains, and determined their materials,
colors, shapes, construction techniques, and spatial formations
based on the heritage and surrounding environments (Fig. 6).

3.3 The Other Facilities

The second-level nodes of the slow-traveling facility system
include rest areas and viewing decks. Rest areas for the riders
are set every 15 ~ 20 km along the main line of the slow-
traveling route, and the viewing decks face beautiful sceneries
with open visions.

In addition, other functional facilities such as the
Ancient Great Wall Cultural Center, a digital operation and
management center, and several recreational motor camps were
planned for long-term construction.

4 Slow-Traveling Facility System within the Scenic Area:
Desheng Fortress as an Example

Considering the intensive visitor activities (e.g., sightseeing,
recreation, and education) within the scenic area, as well

as the high sensitivity to construction due to the high-level



heritage resources, carefully weighing between development and
conservation becomes essential in building the slow-traveling
facility system. Taking the core scenic area of Desheng Fortress as
an example, the following paragraphs will introduce the approach
to design the slow-traveling facility system within a scenic area
(Fig. 7).

The Desheng Fortress has a system of military relics
including border walls, gates, fortresses, battalions, and frontier
horse markets, such as the Zhengiang Fortress, the Sicheng
Fortress Horse Market, and the Desheng Gate, typically forming
a series of heritage site groups. In addition, the clear stream,
diverse plant communities, and pastures and flocks around the
Yinma River enrich this scenic area with high-quality natural

landscape resources.

4.1 Site Analyses

Based on high-resolution aerial survey images of the scenic
area, combined with satellite remote sensing data and territorial
and forestry information databases, the team established a set
of high-accuracy GIS models' (Fig. 8) for further analyses,
integrating diverse key information of the site including heritage
distribution, tourism roads, topography, vegetation cover, and
land use.

4.1.1 Suitability Analysis of Heritage Development

Many heritage sites along the ancient Great Wall in Datong
have been damaged, resulting in various protection needs
that have to be identified firstly to formulate appropriate
development strategies, which would provide resilient access to
the heritage sites while ensuring them unaffected”"*,

The minimum cumulative resistance (MCR) model is a
practical tool for suitability analysis of heritage development. It
regards heritage development with a certain scope as a spatially
dynamic diffusion process, with specific heritage points as the
diffusion source while the conservation needs and difficulty
of development as the resistance to diffusion to evaluate the
suitability that balances development and conservation with the
formula:

i=m
MCR = finin Z(Dij X R;), (1)
j=n
Where, D; is the spatial distance from the diffusion source
j to a certain element i, R; is the resistance coefficient of the
position of the element i to diffusion, and f refers to the positive
correlation between the MCR value and the diffusion process.
First of all, according to the Master Plan of Protection of
the Great Wall (2019-2035) and relevant regulations, combined
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with the demand for slow-traveling facility development, the 15. FIFBHBISERABH
. o . BEHE— e
heritage resources are divided into three categories: the buffer, T, MR R AR
. . .. . WESXO, EHE
accessible, and isolated ones. Definition of the three categories R R
and their parameter settings in the MCR model are as follows'”: BT LR R
. . . SRR
1) Buffer category: it refers to the linear and planar heritages
that are not damaged and have no settlement nearby. It is 15 Representing one of
. . . . . the historic scenes,
only for viewing in distance and cannot be accessed without the Sicheng Fortress

Horse Market through

permission, so not set as diffusion sources in the MCR model. .
augmented reality

Considering the zoning plan of heritage sites above, within technology. Besides an
. . important gateway of
50 meters around such heritage resources, where construction the ancient Great Wall

should be strictly limited, a higher resistance value is set. The in Datong, Sicheng

Fortress served as a

area between 50 and 500 meters around the heritage resource market for horse and

other goods trade

allowing for minimal construction gets a medium resistance betweon the normadic

value. A lower resistance value is set for the range of 500 to and agricultural
2,500 meters around the heritage resource, where construction commentes
of facilities is allowed as long as it does not impact the overall
landscape of the surroundings (Fig. 9). Legends of Figure 9 show
the specific resistance value distributions.
2) Accessible category: it mainly refers to the undestroyed
heritage resources, including the patch-like ones, and the linear
and planar ones with settlements nearby, as well as ancient
churches, temples, tombs, and other nonmilitary sites. This
category of heritage is accessible for visitors, and the existing

parts of them can be renovated and reused. In the MCR model,

Great Wall _Seience popularization
facility
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Table 2: The estimation for scales of the service facilities in each scenic area

FHEE (BA) - P INBUTETE(E KB .
' . BilsEE (A) AR E : ; BEHER (m?)
Annual tourist amount Daily tourist vol Number of toilet Number of parking spaces Number of parking spaces A £ parking lot )
=4 =) SEXTE (10 thousands) ally fourist volume umber ot tofle for small vehicles for large vehicles rea of parking lots (m’)
County / district Scenic area
pli | e ] piie ] it plie 1] p ] pii | 1] piie ] Pt | plie 1] ]
In2~5years | In5~10years | In2~5years | In5~10years | In2~5years | In5~10years | In2~5years | In5~10years | In2~5years | In5~10years | In2~5years | In5~10years
RRE
6.97 11.34 387 630 2 3 31 51 7 12 1,444.09 2,351.67
Baoan Fortress
Rt
8.96 14.58 498 810 2 4 40 66 9 15 1,856.69 3,023.57
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Zuoyun County
NBF
o 10.95 17.83 608 990 3 5 49 80 1" 19 2,269.28 3,695.48
Bataizi Village
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- - 7.96 12.96 442 720 2 4 36 58 8 14 1,650.39 2,687.62
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BRI TEHE
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Nanjiao District The Syringa Garden
FOE
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= Shoukou Fortress
(=)
Yanggao County
fibnilcS
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Zhenbian Fortress
. el ) 7.96 12.96 442 720 2 4 36 58 8 14 1,650.39 2,687.62
Mituo Mountain
R .
Xinrong District Zhuma Fortress 6.97 11.34 387 630 2 3 31 51 7 12 1,444.09 2,351.67
e
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Desheng Fortress
REE
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FEE aoping Fortress
Tianzhen County =
|
The Lierkou Great Wall 6.97 11.34 387 630 2 3 31 51 7 12 1,444.09 2,351.67
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it is set as a diffusion source rather than resistance values.

3) Isolated category: it refers the heritage sites that have

been seriously damaged. This type of heritage is not used as a
diffusion source in the MCR model'™. Within the range of 0 to
50 meters around it, all kinds of contact should be prohibited

and an extremely high resistance value should be set. Within

the range of 50 to 500 meters where construction of facilities

should be restricted, a higher resistance value should be set and

the landscape forest is constructed to mitigate the environmental

issues such as soil erosion and to protect the heritage sites from

natural disasters. A lower resistance value is set in the range of
500 to 2,500 meters.

Then, the resistance distributions based on slope factor and

land use type of the scenic area were set, and superimposed

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES
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with that of heritage development to form a comprehensive

distribution model. Finally, by setting the accessible category

heritage as diffusion sources and running the MCR model,

heritage development process within the scenic area was

simulated, and the development suitability distribution of

heritage development was generated (Fig. 9) to determine how to

place the slow-traveling facilities around the heritage resources.

4.1.2 Ecological Sensitivity Analysis

Considering the ecological problems such as vegetation

degradation, and soil and wind erosion along the ancient

Great Wall in Datong” which may also threaten the heritage

protection, an evaluation for ecological sensitivity of the

scenic area is necessary. It will guide to carry out selective



construction based on different sensitivity levels, reducing
ecological interference and secondary natural disasters caused
by construction.

Four factors in the Desheng Fortress Scenic Area have
been selected for evaluation: normalized difference vegetation
index (NDVI), slope, aspect, and gully density. The data of
NDVI comes from Landsat 8 satellite remote sensing images,
representing the vegetation coverage while that of slope, aspect,
and valley density, represented in digital elevation models
(DEMs) generated from drone survey indicates the degree of soil
instability, sun exposure, and soil erosion, respectively. Through
data processing and overlaying analyses in Pix4DMapper, ENVI,
and ArcGIS, the distribution of ecological sensitivity in the scenic
area was obtained"” and shown in Figure 10 (the legends show
the specific sensitivity factor value distributions), according to
which layout and specific forms of the internal route system and
service nodes are determined.

4.1.3 Availability Analysis of Existing Facilities

A number of scattered and fragmented existing facilities and
historic paths along the Great Wall can also be renovated instead
of building new ones to reduce disturbance on the heritage. In
the Desheng Fortress Scenic Area, the team investigated existing
concrete and earth roads, historical paths, paved and soil-based
sites, and other facilities and established a GIS model. Areas
with well-preserved facilities which were considered as suitable
location for the slow-traveling facility system development were
thus identified.

Based on the analysis results of heritage development
suitability, ecological sensitivity, and existing facilities
availability, the trail and node layout of slow-traveling facilities
within the Desheng Fortress Scenic Area was generated and

shown in Figure 11 and 12.

4.2 Internal Slow-Traveling Route System Design
The slow-traveling route system inside the scenic area also
consists of bicycle lanes and walking paths. Bicycle lanes form
the framework of the internal traveling system by linking all the
resource points while walking paths serve as a secondary traveling
facility to improve the accessibility around each resource point.
The design aims to achieve: 1) minimum interference by
prioritizing the renovation of existing facilities and paths
to minimize impacts on environment and landscape; 2)
indigenousness by adopting materials, colors, forms, and
construction techniques with distinctive local characteristics;
3) efficient linear connection through connecting the main

resources in the scenic area with shortest distance and minimum
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topological step depth to make a clear hierarchical route system;
and 4) suitable form selection of a certain lane or path according
to different terrains, ecological sensitivities, and other site
conditions (Table 1, Fig. 13).

4.3 Internal Service Node Design

There are three types of services provided by internal service
nodes in the scenic area: transportation, recreation, and catering
and accommodation. Transportation nodes include gathering
sites, bicycle parking lots, entrances and exits, etc. Recreation
nodes include places for leisure and education, as well as
playgrounds designed for different kinds of terrains such as
mountain, forest, and waterfront. Catering and accommodation
nodes include camping sites and picnic areas.

All the internal service nodes are designed as standardized
modules. The module design is inspired by the form
characteristics, construction techniques, spatial formations,
and textures and colors of the Great Wall, and provides varied
options for different ecological sensitivities to protect the
heritage and the environment. These modules can be integrated
flexibly according to the site conditions and proposed functions,
which greatly improves the efficiency of design and construction
(Fig. 14).

4.4 Interpretation System Design
The interpretation system consists of a guide system,
education facilities, and warning signs. The guide system

includes navigation signs such as entrance guide pier, zone guide

VOLUME 7/ ISSUE 6 / DECEMBER 2019

FHERXBMXER
THAE), BFFRIESTEH
EIEIRS | T KE
BRI

During the Apricot
Blossom Festival, large
numbers of tourists
were attracted by the
bloomy apricot trees
and the ancient Great
Wall in the Initiating
Zone of Shoukou
Fortress Scenic Area.

© XAk

o~



SRS / ERLE

signs, and road guide signs. The education facilities include
natural education boards, ground carve which look like animal
footprints, and the cultural education boards rooted in the
ground or pulled up as landscape frames. The warning signs
ensure the visitors’ safety and keep them off the untouchable
heritage resources in forms of ground marks and fences. The
appearance, material, and shape of the interpretation system
are also designed to celebrate those of the Great Wall heritage
and the surroundings, and should be constructed in a low-tech
way. Besides, the augmented reality technology is introduced to
represent the historical scenes of some important nodes, in order
to further promote the interaction between tourists and the

environment (Fig. 15).
5 Estimation of Service Facility Scale

After the structure of the slow-traveling facility system
has been established, scales of the supporting service facilities
need to be scientifically estimated to determine the minimal
construction input of them which can meet the utilization
demand in the future.

According to the total number of tourists to Datong City
from 2012 to 2016 and the average percentage of tourists in the
similar scenic destinations nearby, the team first estimated the
total number of tourists to the Great Wall heritage corridor just
at its opening. Second, tourist volumes in the near- and long-
term (namely in the 2 to 5 years and 5 to 10 years, respectively)
of the corridor were determined based on the life cycle
growth pattern and increase rate of tourists in similar scenic
destinations in recent years, which were then further assigned
to the 12 core scenic areas according to their resource value,
area, accommodation capability, etc. Finally, combined with the
minimal space required in related standards, the scales of service
facilities in each scenic area were estimated""! (Table 2).

6 Conclusion

The construction of the slow-traveling facility system of
the Ancient Great Wall Cultural Heritage Corridor in Datong
would realize the synergy of heritage conservation and the
improvement of public recreational opportunities. It helps
refresh the ancient Great Wall heritage system and restore the
environment and landscape around, laying a solid foundation
for heritage protection, ecological restoration, economic
development and tourism exploration in the future. In 2018, as
part of the Datong Ancient Great Wall Tourism Highway was
completed, some scenic areas along the corridor opened and
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have attracted a large number of visitors (Fig. 16).

A cultural heritage corridor is a complex system of multiple
factors, which requires a consistently cautious process of
planning, design, construction, management, and operation
to ensure seriousness of cultural heritage conservation. At
present, the planning of the Ancient Great Wall Cultural
Heritage Corridor in Datong has been completed, while
lasting observation and research are still needed for the
long-term performance of its conservation, restoration, and

development. LAF
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