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Abstract:

Yuanmingyuan had been such a big royal botanic eyasshich full of precious flowers and trees durihg
prosperity Period. In order to rebuild the Drearkdilandscapes, flowers, and unique architecturaksgn
Yuanmingyuan, the “Re-relic/Yuanmingyuan” team hatbuilt the vegetation landscape by research,
restoration, design, and 3d space generated baseth® research of architectural restoration desi¢m.
order to maximize close to Yuanmingyuan gardere stylvarious historical periods, and to show the
landscape amenity in different periods, the vegmtaiandscape research especially focus on the titign
Species and the allocation of Species. First, th@ept concludes plant species list through searghi
relative archives and drawings such as “Huaguo shupazhi’, “Yangshilei" drawings, “40 scenes”,
“Emperors’ poet ”, and plant monographs at the sapegiod; Then, the project accomplished plant dethi
design, allocation species combined with rocksldings, water, and the overall mood of garden spate
last, it had been carried out in three-dimensiosphce to adjust the overall atmosphere, and tréi¢he
plants which block the main building according &rfect the main viewing area scene. This paper tios
scene of “Xinghuachunguan” as a case study to ohie the process of planting landscape research.

1. INTRODUCTION

It's well known that, Yuanmingyuan, as “The Old Suar Palace” of the emperors of the Qing Dynasty
enjoys high reputation in the world garden histovizgich has been praised as “A model of all thedsint
art” by the great French writer Victor Hugo. Thetection of the “Yuanmingyuan Ruins” has alwaysrbee
the focus of the scholars in China and abroad si86® when it had been burned. It is not only fdras a
very high social value and historical value, bwoalor it has reached a highest level in Chineassatal
garden design. Moreover it has once been the neasttitul garden in Qing dynasty.

Today, a lot of people in the world know the narhéhe yuanmingyuan, but they don’t really understére
contents of the yuanminghuan. In other words, majey know that there are hundreds of architectural
landscape points, countless jewelry in the prosmesmanmingyuan, but they don’t know Yuanmingyuan
has been such a big royal botanic garden whiclibéas full of precious flowers and trees .

The role of the vegetation in the Old Summer Paiaaery important, not limited to beautify the loling,
mountain, water, stone, etc., but also to imprdwe ®ld Summer Palace and the surrounding ecological
environment, as well as to make up the height efpghrk Hill. So, either research or protection loé t
summer palace, vegetation landscape can't be ignore

2. BACKGROUND AND SIGNIFICANCE OF THE TOPIC

In order to better protection and display of Yuamgyuan, Beijing Tsinghua Urban Planning and Design
Institute officially launched the “Re-relic/Yuanngyuan” research project in June 2009. The projesed



on the modern virtual reality space display tecbgyl broke the traditional study method of
two-dimensional picture imagination and text dggewns. It built an authentic “Digital Old SummealBce”,
displaying the whole evolution of Yuanmingyuan @iriicwas built in 1709, Kangxi dynasty through rigas
building restoration design, vegetation landscagstoration design, and establishment a three-dimess
space. The public can be more intuitive and visaalerstanding of the level of garden art and tloegss of
development through the outcome of the “Digital Sldmmer Palace”, which further enriched the re$earc
results on the Yuanmingyuan garden art, and prevwdere conclusive scientific evidence for the prooa

of the Yuanmingyuan Ruins.

“Study on vegetation restoration and design ofRleerelic/Yuanmingyuan” is an indispensable parthef
“Re-relic/Yuanmingyuan” project. The basic goatasrealize the vegetation landscape maximum fdlitiafu
the original history appearance. Vegetation refitoraresearch is based on architecture and landscap
topography restoration design and space rebuilth e decoration of the plants, the whole gargates
turns more vivid. For the first time, real planesfgs materials are used in the 3D scene to makeffect,

so that vegetation landscape style of differentogeduring Qing Dynasty can be more comprehengible
the public.

3. RESEARCH PROCEDURES

The whole process of vegetation restoration and design of the Re-relic Yuanmingyuan
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Figure 1: The process of the re-relic/lyuanmingyuan vegetagstoration design

The whole procedure of “The vegetation restoratiesign of the yuanmingyuan” includes three phases:
Firstly, study on the varieties of plants and thecation of Species through searching relativénaes and
drawings such as “40 scenes”, “Yangshilei” drawjri@mperors’ poetry”, “Yuanmingyuan neigong zeli”,
etc; Secondly, complete the planting restoratiasigiein the AutoCAD; At last, generate a 3D scanée
CityMaker. The former two process need to be ipknsed, in order to create a vivid 3D scene, the
collection and production of plant materials must @arried out simultaneously with the research of
restoration design, to initially establish plantteral library. In addition, the architecture andndscape
space modules also must be pre-made. (See figure 1.



4. MAIN CONTENTS AND KEY POINTS
4.1 Main contents

According to the above research procedure, thedhiase, studying on vegetation restoratenmd the last
phase, generating the plants landscape in 3D sgerte/o main contents.

The first phase includes two aspects: one is theareh on plant species and allocation of speitiespther

is the vegetation restoration and design. The forsthe basis and the difficulty of the whole prss for the
following reasons: Firstly, there are no plantyl sfive on the site, so we have to speculate plaariety
with drawing data. However, there is very few pamformation in the drawing data. Secondly, aftemy
years development, the names of plant speciesdiareged tremendously. Some species in drawingadata
the Qing Dynasty, for example, "Pinus massoniaisafpmpletely different from nowadays. Lastly, poes
study on Yuanmingyuan plants landscape mostly w1 macro description, so there is little intemsi
research on the scenic level.

In response to these problems, we take the follguwieasures in selection of plant materials: Fiestirrange
"The value of flower fruit vegetation" which proed in the "Yuanmingyuan neigong zeli" as a basapl
species list during the prosperity period. Themcsitate plant species of every scenic area withstébes",
"Yangshilei" drawings, "Emperors’ poetry”, and dieye the featured plant species list of the scenic.
Furthermore, according to the atmosphere, functiand features of every scenic, combined with the
imperial garden planting features of Qing Dynasglect some plants which are able to grow in nGhima

to enrich the scenic space, thus a relatively cetagist of scenic plant species has formed.

The following measures are adopted in terms oftleeation of species: First, identify the featupants in
certain space such as architecture surroundinggitine early Qianlong period according to “the dénes”,
“Emperors’ poets, etc; Then, according to the attersstic and function of architecture, features of
landscape topographical, emperors’ daily life aestl@etic in different periods, finish the plantigsign in
other space. The principle of the allocation isetsure that the atmosphere of the plants landsicape
harmony with the architecture, rocks, water anid hil

The last stage makes use of the real plant matana8D scene to achieve a better vivid effect. Easv,
owing to software restrictions, when the 2D plagtpian is imported into the 3D scene, some question
appeared such as high density in certain part, atcimbetween the plant height and the site topbgrand
main building being blocked and so on. (See figuRight above). So in order to realize the origidah of

the planting, we must adjust planting effect malyuaémoving those trees which block the main GHnoigl
selecting proper plant posture in accordance wWighrequirements of scenic space, enlarging thosdl sm
trees or shrinking those too big trees to fit thacg, reducing some trees quantity when thereoarenainy,
etc. Through carefully adjustment, the eventuadeeimgs of scenic are completed (See figure 2 Right
below).

The key point of the process is to guarantee tligeaticity of materials and the abundance of ptpeicies.
The so-called authenticity of the materials me&as to ensure the plant materials pictures usé@ispace
be correspond to the selected plant in the plano@4aD). For example, if there is “Pinus tabuleaf@hon
the plan, so “Pinus tabuleaformis” material imagesst be used in 3D scene and can’t be displacextesy
materials. Only with the true expression of plaatieties, should the 3D visual effect of plant sphe
intuitive and real. The abundance of plant spegieans that a kind plant has many different magnat
only in different seasons but also in different sageor example, there are at least 5-10 forms afixS
matsudana L.” prepared in order to avoid a monaisrspace. (See figure 2 Left).



Salix matsudana f.pendula

Figure 2: Left: Plant materials used in the 3D scene;

Right above: the planting effect in the 3D befadguatment;
Right below: the planting effect in the 3D aftejustiment

4.2 Key points
1) About the base map

The base map of the planting design includes tvpedas: the first one is architecture restoratiosigie
which contains the plan, elevations, profiles, #imel second one is the Landscape framework resiorati
design. Through carefully research, the yuanmingyarahitecture restoration design is divided imict¢en
periods according to the level of detailed inforimatand the changes of landscape and building tayma
each scenic spots completes different periods doapto its own situation.

The landscape topography restoration design is et refers to the historical “Yuanmingyuan”
topographic maps which measured in 1933, 1965 &0&,2°Yangshilei” drawings in different periods of
Qingdynasty, the archeology information, and laag@scspatial characteristics of the Yuanmingyuanstui
With the accurate base of architecture and lan@sfrapnework, the vegetation landscape restoratesigd
can be more scientific and authentic than any rebdzefore.

2) On the historical periods of design

The historical periods of planting design are ehtibased on architecture restoration design. kKamele, in the
“Shangxiatianguang” scenic, the architecture resimm includes four periods: Early Qianlong Periddid
Qianlong Period, Early-mid Daoguang Period, andddang-Xianfeng Period. So the plants design shaisil
include above four periods.

Of all the periods, early Qianlong Period, alsdexht40 scenes” period, (in Qianlong 9 years, 4nhses finished)
is the most important period of planting restomatii@sign. On one hand, “40 scenes” is the eagliggtmingyuan
colorful drawing spreading in the world, and frorhigh the public can easily capture different feasuof each
scenic spot, main plant materials and plant detaiesign; On the other hand, 40 scenes period éas the
prosperous period of Yuanmingyuan, the landscapaite typical among all the historical stage argresses the
imperial ruling ideology and the aesthetic tastéhm early-Yuanmingyuan period. In addition, asubgetation is
the only active one of the five landscape elemepisits landscape can maintain a relatively stafale unless it



was forced to change to adapt the changes of acthie space. Therefore, the success of planieteesign of
40 scenes period laid a basic spatial patternaftplfor the period following, especially plantfrawork on the
landscape framework. If there was no change initaethre space in the follow-up period, in prineipplants
landscape can be regarded as unchanged. The dai@dgpplants landscape changes can be found mitiegity

of “Yangshilei” drawings during the mid-late Qingyasty, such as “Jiuzhougingyan” (See figure 3).

Figure 3: The planting in architecture space of Jiuzhougingg@enic in the “Yangshilei” drawing
(After Daoguang 17 years, before Xianfeng 5 years)

3) On the vegetation restoration design of each scene

The vegetation restoration design mainly consistiee parts: the architecture and its surroundiagetation

landscape, which is the focus of each scenic spetyegetation landscape on the surrounding mayraad the
water vegetation landscape. The vegetation landsohprchitectural courtyard and the surroundingrenment

is mainly to set off the architectural sites andrneate a scenic mood. The vegetation design omthumtain, as a
background of the architectural attraction, is giesd according to the mountain configuration ardds which

strengthens the mountain shape. The water pladséape includes the waterfront and the water sewfabe

waterfront greening focuses on selecting wet-ldadtp to create colorful waterfront landscape;wia¢er surface
greening aims at choosing a variety of aquatictplemarrange with the scenic mood.

5. CASE STUDY ON VEGETATION RESTORATION AND DESIGN OF
“XINGHUACHUNGUAN”

We take "Xinghuachunguan" scenic as an examplutrate the general research process and results.

5.1 Design reference

1) Drawing data: (1"40 scenes of Yuanmingyuan'® "Yangshilei" drawings,3"Penghuchunyong”
2) Archives: @" the value of flower fruit treés 2 Imperial poetry of 5 emperors in Qing dynasty
3) Library information: "The old news of beijing'@ "Guangqunfangpu", etc

4) Archaeological data

5.2 The landscape space chracteristics of “Xinghuhanguan”

“Xinghuachunguan” scenic with an area of 2.1 hestds one of the largest scenic in “Jiuzhou” ates
located in the northwestern corner of the Hou-Lasdhe east of “Shangxiatianguang”. (See figure 4)

The main part of the scenic is mountains surrougndimund, and the northern hill is the highest pgaake
whole Jiuzhou scenic, which is the symbol of thenlkin Mountains. The buildings and garden are latate



the central valley. The main function of the sceisicfor emperors observing the agriculture to flaun
themselves concerning on farming and caring athmucivil life.

Figure 4: Left: the location map of “Xinghuachunguan”
Right: 40 scenes of “Xinghuachunguan”

The “Xinghuachunguan” scene architecture and laakscestoration design is divided into two periamie
is the early Qianlong period and the other is DaaXperiod. There are obvious changes in the aactite
layout and landscape structure in these two peribds scene feature of the early Qianlong period
got intuitively by “40 scenes” (See figure 4). Ttger with the “Xinghuachunguan” poets and otheates
descriptive text, It can be concluded that the alvdandscape style of the early Qianlong periodiiaple
but elegant; a few “dwarf house” scattered naturiallthe central, a big vegetable garden lies enahstern,
and many Prunus armeniaca trees grow near thermsldhe whole scenic looks like a small quiciageé.

Till the Dao-Xian period, the landscape structunel amood has been greatly changed. Since Qianlong 20
years, the reconstruction began as follows: diggumgthe vegetable garden to be a lake, buildingreal to

link with the Hou-Lake in the southeast, and in thiddle of the scenic, the “dwarf house” is reconsted

into a group of courtyards which faces the watertlo@ east and south, the main building is called
“Chunyuxuan”, and a small five width temple witlistter — “Jianheyuqing” lies at south of the coart}; as

the entrance attractions .In Qianlong thirty-foaags, rockeries has been piled at the back of “@imuran”

to make it the peak of the mountains around HowelL&o far, the scenic has become a completed garden
landscape. Each period of scenic status is shovigtire 5.

~

[N
Figure 5: The change of buildings and landscape structut®iofhuachunguan”
Left: during early Qianlong period; Middle: durilpo-xian period;
Right: the bird view of Xinghuachuynguan during #ely Qianlong period and Dao-xian period



5.3 Plant species research and plant design in “Xgluachunguan” scenic
1) Plant species research

First, according to 40 scenes, speculate the plagties on the drawing as the characteristic glagties in
the early Qianlong period; Next, supplement thenplaaterials, such as “wheat” according to the tplan
species mentioned in Emperors’ poetry; Finally,adeother plant species in accordance with theiscen
atmosphere, such as walnut, flowering peach, gddHa the list of plant species during the Ea@janlong
Period (See table 1, figure 6).

Table 1: the research of planting species in the early Qramperiod

| Scenic | Season speculuted plant species from the | speculated | speculuted Select plants from the tranditional landscape design
feature | 40 soenes plant lant species
spreches Trom
from Yangshilei
poetry drawing
Xing spring Evergreen trees : ChinesePine., Wheat MNone Evergreen trees + ChinesePine. China Savin. Or Taiwan
hua China Savin, Or Taiwan Juniper Juniper
chun Deciduous trees: hankowwillow Deciduons trees:
guan weeping willow, Aucuparia. Or hankowwillow . Aucuparia . pagoda tree. Mono Maple.
pagoda tree. Pecano. Dateplum Fecano . Dateplum  Persimmon . CommonSmoketres .
Persimmon. Aesculus. winterberry Aesculus . Birchleal Pear . Chesinut tree . Elm . Paper
CHORY LS Mulberry . winterberry cuonymus
Deciduous semi-trees:  Prunus Deciduous semi-trees and Flower shrubs: White
armeniacn Flowering peach. Hawthorn tree. Prunus. Prunuos
Flower shrubs: Weeping Forsythia armenisea. Siberian Apricot, Flowering peach.  Elder
Flower. Peking Mockorange

Prunus armeniaca a Salix matsudanp Aesulus chinensis Diospyros kaki

Prunus persica Pinus tabuleaformjisSabina chinensis Euonymus maackii Sophora japonica

Figure 6: Speculate plants in the 40 scenes of “Xinghuachamgu

During Dao-Xian Period the plants landscape infegh@mosphere is more gardening than that in théyEar
Qianlong Period, wheat and vegetables vanish Wwihvegetable garden disappearing; In the main yanakt
add some plant species such as magnolia besidpggespricot as the backbone tree species, to erhan
courtyard garden atmosphere; Supplement some assistet plants such as iris, and aquatic plantslotu
surrounding the new lake. Generally keep the agsigimountain plant variety, and add some charatieris
plants just surrounding the newly increased rock¢theeast of water, such as winter jasmine etc.

2) Plant restoration design

The plant restoration design of the Early Qianl®&w®giod is based on the “40 scenes”. Firstly, guama
relatively full embodiment on the characteristiamllandscape of the drawing, such as apricot agdtable
garden around the architecture. Secondly, takesorable configuration on the peripheral plant doeth
with the demands of terrain characteristics and/\berrowing, and make a perspective view corridotie



Hou-Lake at an area just outside the “Chenggua®ée(figure 7).The plant detailed design during the
Dao-Xian Period focused on change some plantsugixel or shift to adjust the change of architectyrace,
and at the base of the overall landscape mood tad &pricot village” to redesign the new increased
courtyard, water and rocks surrounded, and firfalign the plants landscape effect. (See figure7).

5.4 The vegetation landscape effect adjustments ‘Dfinghuachunguan” scenic in the 3Dspace

According to the 40 scenes of Xinghuachunguantytpieal plant landscape is spring in the Early (@ag
Period. So choose plant materials to emphasizes¢lasonal characteristics. At the same time, through
adjusting the trees height, density, and postutber8D, to form the last beautiful effect (Seaufiy7).The
same method is adopted in Dao-Xian period, aneffieet after adjustment can be seen in figure 7.

Figure 7 : Left: The planting plan in early Qianlong periothgae) and in Dao-xian period(below);

Middle: the garden early Qianlong period; Right tfarden effect in Dao-xian period.
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