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PREFACE

When discussing the colors of the Forbidden City, you might initially think of its red walls and yellow
glazed tiles. However, the city is also notably ‘green’. The Chinese philosophy of ‘Man follows the
Earth, the Earth follows Heaven, Heaven follows the Dao, and the Dao follows Nature’ reflects the
nation’s longstanding emphasis on harmony between humanity and nature. The name of the Hall
of Supreme Harmony epitomizes this paramount state of balance. This philosophy has naturally
infused various green practices into the ancient Forbidden City, some arising organically and others
through top-down initiatives.

Since
its establishment, the
Palace Museum has borne
the responsibility of managing and
protecting the Forbidden City. In recent
years, the museum has particularly
focused on promoting green practices
in infrastructure development, tourism,
and administrative operations. The goal
is to raise environmental awareness and
foster sustainable development among
both staff and visitors. This effort aims
to underscore the irreplaceability of the
ecological environment and convey the
message that, once lost, it is difficult
to recover. The ultimate objective is to
scientifically explain the relationship
between humanity and nature, thereby
promoting sustainable human
civilization.
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The overall layout of the Forbidden City also follows the guiding principle of ‘back to the
mountains and face to the water’, with Jingshan hill to the north and the Inner Golden Water River
to the south. During the Yongle period, the construction of the Forbidden City involved excavating
large amounts of soil from the moat and dealing with debris from the demolished Yuan dynasty
palace. This ‘waste’ was used to form Jingshan hill, where numerous trees were planted. The
Tongzi River flows through a culvert under the northwest corner tower into the Forbidden City,
becoming the Inner Golden Water River. This river winds southward from the City God Temple,
passing by the Hall of Martial Valor, turning east, circling the Hall of Literary Brilliance, and finally
flowing out under the southeast corner tower. It brings water to the Forbidden City while creating a
dynamic landscape. Together with Jingshan hill, it forms a harmonious aesthetic of ‘mountains and
water’. The Inner Golden Water River’s surface is lower than the ground level of the Forbidden City,
with its main structures built on the sunlit terrace between Jingshan hill and the Inner Golden Water
River. Through these features, the Forbidden City achieves harmony with nature aesthetically.
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As a UNESCO World Heritage Site and a national first-class museum, the Palace Museum actively assumes
the responsibility of promoting environmental protection and sustainable development. In January 2020, the
Palace Museum, in collaboration with the Vanke Foundation, launched the ‘Zero Waste at the Palace Museum’
project. Adhering to the principles of reducing waste, utilizing waste, and minimizing harm, the project begins
from ‘zero waste administration’ and ‘zero waste tourism’, seeking to continuously optimize the ecological
landscape of the Forbidden City through meticulous waste management.

After four years of effort, the project has mobilized around ten million staff, guides, and visitors to participate
in creating a green Palace Museum. Additionally, over 200 important domestic and international guests have
visited the museum to share and exchange experiences in green development practices. The ‘Zero Waste at
the Palace Museum’ project aims to provide visitors with a better green visiting experience, in the process of
visiting, the audience can not only gain historical knowledge, but also enhance the awareness of low-carbon
environmental protection, and actively participate in the practice of Zero Waste at the Palace Museum.
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All buildings in the Forbidden City face south. The Hall of Supreme Harmony is typical:
windows are placed on the south side, while the north side is a solid wall. This design takes into
account Beijing's location in the Northern Hemisphere, where the sun rises from the southeast. The
south-facing windows capture more sunlight, while the north wall shields against the cold northwest
winter winds. This design maximizes solar energy use while maintaining indoor warmth in winter.

The eaves of the Forbidden City buildings gradually tilt up from the center to the beam ends.
During the Ming and Qing dynasties, the angles of Beijing's winter and summer sun influenced the
eaves design, maintaining a ratio of one zhang (3.3 meters) in height to three chi (one meter) in
eave extension. In winter, the noon sun angle in Beijing is 27 degrees, allowing sunlight to reach the
innermost corners of palace walls, gradually warming the interior. In summer, the noon sun angle is
76 degrees, ensuring that even at midday sunlight only reaches the outermost edges of the walls,
preventing excessive indoor heat.
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Hall of Supreme Harmony
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Today, the Palace Museum is actively implementing national energy conservation and emission reduction
policies, using modern technology to inject new vitality into this historic complex.

Within the museum, we promote "zero-waste office" practices among the staff by organizing activities such
as knowledge competitions and 21-day low-carbon behavior challenges. These initiatives help staff cultivate
low-carbon habits, including saving paper, conserving electricity, zero-waste tea breaks, electronic office work,
reducing food waste, and waste sorting.

The Palace Museum has also received the energy management system certification from the China Quality
Certification Center for two consecutive years in energy management. By reasonably regulating heating through
a smart heating system and monitoring the electricity load in key areas with smart meters, we coordinate and
control energy consumption. Additionally, we have renovated 14 restrooms in the open areas, ensuring full
coverage of energy-saving sanitary ware to minimize the wastage of water and electricity resources.
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During the Forbidden City’s construction in the Yongle
reign, during the Ming dynasty, the scarcity of large timber
necessitated sourcing from southwestern China. By the Qing
dynasty, the extraction and transportation of timber from this
region became increasingly difficult. In response, craftsmen
showed their ingenuity in carpentry techniques and choosing
materials .

One notable development was the technique of joining
smaller pieces of wood to form larger beams and columns.
For example, the golden columns in the Hall of Supreme
Harmony, which measures 1.06 meters in diameter and 13
meters in height, and appear to be single pieces of wood,
are actually combined from many smaller pieces.

Additionally, the range of wood types used expanded
beyond traditional precious woods like nanmu. Embracing
the principle of sourcing materials locally, this shift
represented a significant advancement in both practice
and thought. For instance, during the Kangxi period, the
reconstruction of the Hall of Supreme Harmony substituted

the traditional nanmu with northeastern pine.
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During the restoration of heritage buildings at the Palace Museum,
the Department of Heritage Architecture adheres to the principle of
minimal intervention. Components that can be preserved are retained
and reinforced for continued use. This not only meets the requirements of
heritage conservation but also contributes to energy and material savings.

When direct reuse is challenging, experts find ways to maximize the
use of remaining fragments. Usable parts of wooden components are
made into smaller wooden pieces, and broken bricks and tiles are used
to fill ground layers, tile surfaces, and other large gaps in the structures,
significantly saving on maintenance material costs. Additionally, the
department's storeroom actively collects bricks, tiles, and wooden
fragments with inscriptions, storing them as cultural artefacts and utilizing

them as exhibition items.
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In front of the Hall of Supreme Harmony stands the Jialiang, a traditional Chinese measuring
instrument made during the Qianlong reign and closely associated with grain production. Placing it
before the palace symbolized the emperor's authority over weights and measures and highlighted
the importance the rulers placed on grain.

Many Qing emperors promoted grain conservation to prevent waste. The Yongzheng Emperor
issued a decree against wasting food, he commanded the leftover porridge and dishes should not
be discarded into drains,they should be given to servants or, if inedible by humans, fed to cats and
dogs; what even cats and dogs cannot eat should be dried and fed to birds.
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The Qianlong Emperor, upon learning of a bountiful
rice harvest in Zhejiang, immediately instructed local
officials to advise the public not to consume or sell all
the grain at once but to store reserves for lean years.
The Daoguang Emperor led by example, maintaining a
comparatively simple diet throughout the year. Each meal
centered on five dishes: duck, lamb, eggs, and pastries.
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Since 2021, the Palace Museum has held the "Palace Museum Zero-Waste Food Culture Week" during World
Food Day for three consecutive years. This event showcases the museum's innovative green dining to the public,
promoting the practice of thriftiness and the elimination of food waste.

In the open area, the museum has used the Palace Museum Restaurant, Icehouse Restaurant, and Icehouse
Café as pilot locations. These venues have implemented phased, immersive customer guidance, incorporating
advocacy, decorative reminders, and action guides throughout the dining experience to encourage visitors to
actively reduce waste and achieve zero-waste dining.

The staff café at the Palace Museum also actively supports the "Clean Plate Campaign," advocating for food
conservation and reducing kitchen waste, making resource recycling a habit. Furthermore, the staff café has
eliminated single-use plastic bags and promoted smaller portions and half servings of rice, which reduces both
food waste and the generation of garbage.
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Throughout the multiple construction phases of the Forbidden
City, there have been man cases of managing and reusing materials
from old buildings.

Given their value, the imperial family stressed that they should
be recycled. Many emperors had explicit regulations for recovering
old ‘gold bricks’. After construction, officials were responsible for
inspecting and recording the quantity and condition of old bricks and
reporting the details to the Ministry of Works.

Nanmu was another material prioritized for recycling. In the fifth
year of the Yongzheng Emperor's reign (1727), a decree stated: ‘All
nanmu wood from demolished official buildings should be reported
and Stored properly in the warehouse. This practice was continued by
the subsequent Qianlong and Jiaging emperors.

The recycling principle extended to ordinary building materials
as well. During the Qianlong reign, a ‘trade old for new’ policy was
implemented, requiring detailed records of the usage and quantity
of old materials like bricks and wood replaced and recollected in
construction projects.
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Today's common waste classification method divides household waste into four
categories: kitchen waste, recyclables, hazardous waste, and other waste. In public places
classification facilities may vary. Generally, there are two categories: recyclables and other,
non-recyclables waste. As far as possible, we should classify garbage according to the
logo on the garbage can to improve the utilization level of garbage resources.

Surveys indicate that most waste in the Palace Museum comprises kitchen waste from
visitors' meals and disposable plastic water bottles. In response, the museum has adjusted
its waste bin design to include four major categories and seven subcategories, including
separate bins for plastic bottles, glass bottles, and paper, as well as a dedicated bin for
liquids to dispose of unfinished drinks.

After adjustment, the layout of the garbage can is more reasonable, the landscape is
less disturbed, the working area of the cleaner is more concentrated, and the classification
efficiency is greatly improved.
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In ancient times, storing winter ice for use in summer was a way to utilize natural
resources efficiently. In order to make better use of and store ice, the ancients developed
a series of processes from collecting ice to storing ice.

The ice for the Forbidden City was mainly sourced from the Taiye Pond and the moat.
After the solar term ‘Beginning of Winter’ (generally in November), the river channels
were cleaned by flushing from upstream and closing the sluice gates downstream,

ensuring clean water. Ice harvesting began around the Winter Solstice, and designated
ice harvesters, equipped with protective gear and tools, would perform this task up to
four times a season. These blocks were then transported to the ice houses for storage,
separated by straw, and remained there until the ‘Beginning of Summer’ solar term (typically
in May).The Ice Houses, located southwest of the Gate of the Thriving Imperial Clan, had a
significant storage capacity of up to 25,000 ice blocks.

Ice Houses
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Garden waste, typically referring to pruned branches, fallen leaves, weeds, and other plant remnants,
contains abundant organic matter and is a valuable resource for natural recycling. However, managing garden
waste has long been a challenge. Traditional methods such as burning or landfilling consume energy and can
cause secondary environmental pollution.

To address this challenge, the Palace Museum has installed 40 compost bins on its premises, using the
aerobic composting method to transform these garden clippings into fertile soil amendments. By the end of 2023,
we had processed a total of 54.5 tons of garden waste, producing 19.9 tons of compost soil amendments.

These soil amendments are then reused to enhance the soil quality of the museum's gardens, improving soil
fertility and aeration while also boosting plants' resistance to pests and diseases. This practice achieves resource
recycling and ecological balance.
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During the reconstruction of the Gate of the Thriving Imperial Clan and the Gate of Good
Fortune in the 25th year of the Qianlong reign (1760), the Imperial Household Department planned
to use new bricks for the pathways, pavements and edges, costing 2,220 taels and 8 coins of silver.
However, following the emperor's directive, only the pathway was paved with new bricks, while the
pavements and edges were laid with selected old bricks, saving over 10% of the cost. The pathway
was a major route requiring smooth and new bricks for aesthetic appeal. The slightly less prominent
pavements could use fewer new bricks, and even broken bricks could be repurposed for the
edges. This approach not only conserved the budget but also made full use of stored old bricks,
achieving a win-win situation.

While the original layout of the pathways and pavements around the Gate of the Thriving
Imperial Clan is no longer visible today, its original appearance can still be seen on The Primary
West Corridor. The central ‘five-way square bricks’ section represents the pathway, the narrow
bricks at the side are the edges, and the remaining area of the courtyard forms the pavements.
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On the shelves of the Palace Museum's cultural product stores, there are items that combine eco-friendliness
with cultural charm - the ‘Palace Zero Waste’ eco-friendly cultural products. These items are partially made from
recycled plastic bottles from the Palace Museum. The bottles are collected, cleaned, sliced, and transformed
into recycled polyester fibers through the ‘plastic-to-silk’ process. These fibers, combined with traditional Palace
patterns, are made into eye masks, scarves, eco-bags.By January 2024, a total of 60,322 plastic bottles had
been turned into eco-friendly cultural products, equivalent to reducing carbon emissions by 1.72 tons.

There are also some uses of the Imperial Palace leaves as fermentation raw materials woven into a bracelet,
processed into bags with apple peel, etc., a total of 33 unique cultural characteristics of environmental protection
"zero waste" cultural creation.

Such environmental protection articles not only respond to the public's pursuit of diversified and high-quality
cultural consumption, but also enhance the public's recognition of the circular economy, prompting more people

to start to pay attention to and practice the "zero waste" lifestyle.

g3 M)




15

CRAS 5

5

i

¥

J

W}

UNSDIL] 01U1 IISD N FUIUIN |

IK B % B F A Traditional Green Concepts in the Forbidden City

KEWMBIRIRERDAKEL, HIEIAMK, BARGERLAE, UEER. ENE%R
By, EERY, TEREEMREN. FZENRNX/H, EBRFEEEN.

BREZENE, ERNEEENE. BRFBINER. ZE=1+tF (1772) , NEHIL
—+/\0, BBEEHLREREANNIFETER, HFE=ZAART=Z811/\T. EEXN
PRI OO, JRREELREFHEFNEIREH. B PN, SHE=ZR/\T=8B

R B, XREXMEMTFEEWENEAHREEE, HIT0EFM.

The Forbidden City features many large water vats for storing water, which were crucial for
firefighting. These vats were made of iron, copper, or gilt copper, like those in front of the Gate of
Heavenly Purity.

During the Qianlong era, the palace recycled old copper items to cast new vats. In the 37th
year of Qianlong's reign (1772), 17 old copper bells weighing over 18,000 kg were melted down
to make 28 new vats. Later, another 24 vats were cast using 29 old copper bells, tripods, and
furnaces weighing over 19,000 kg collected from various temples. This practice exemplified the

effective reuse of waste materials.

CACARYRE
Gate of Heavenly
Purity Plaza
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In the Palace of Compassion and Tranquility area of the Forbidden City, there previously stood a sculpture
titled ‘The Auspicious Ox’, created from recycled waste materials. This artwork, launched by the Palace
Museum, Vanke Public Welfare Foundation, and Han Meilin Art Foundation, derived over 90% of its materials
from recycled waste sorted by the Palace Museum.

The collected items were disinfected, trimmed, polished, and assembled by the artistic team. They built the
frame using old steel and filled and bonded discarded plastic products onto it, completing the transformation
from waste to beauty. The ‘Auspicious Ox’ symbolizes the admirable qualities of oxen and carries a deeper
environmental message. Through this sculpture, the audience is encouraged to understand the essence of the
zero-waste concept: repurposing discarded items not only prevents them from causing secondary pollution but
also makes them into valuable resources, maximizing their usage.
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The Qianlong Emperor once issued an edict concerning the use of bricks for the Gate of Good
Fortune and Gate of the Thriving Imperial Clan. An official proposed replacing the sand bricks
with golden bricks, suggesting that the old bricks could then be disposed of freely. However, the
Emperor insisted that even the sand bricks were valuable materials and should be collected after
their removal.

Furthermore, the Emperor expressed his familiarity with the bricks used at these gates,
suspecting that the official’s report on the exclusive use of sand bricks was inaccurate and
demanded verification. Although the exact type of bricks used at that time remains unclear, this
episode reflects a high regard for everyday materials, even during the prosperous Kangxi-Qianlong
period.
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A good life with zero waste commences with three daily meals. Moreover,"clear your plate"campaign
represents the highest appreciation of food. In reality, there are numerous opportunities to minimize food waste in
aspects such as procurement, cooking, food consumption, and food leftovers, etc.

When it comes to purchasing ingredients, it is advisable that you estimate the quantity of food needed and
create a purchasing list; Also, remember to purchase fresh and healthy seasonal vegetables. During cooking,
endeavor to cook by yourself more and order less takeout; Always inspect the storage period of food to store
it correctly and prevent waste; Make the fullest use of your ingredients. Utilize serving chopsticks and spoons
when having meals, reduce the utilization of disposable tableware; When handling food waste, do a good job in
garbage classification and food waste composting, in order to achieve zero waste.

A porridge and a meal, when considering, are hard-won; Half a thread and half a piece, it is difficult to
cherish the materials. Let us, like the ancients, save food and practice "zero waste" in our lives!
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The Archery Pavilion, built in the early Qing dynasty, served as a practice area for archery
by the emperor and his descendants. Today, the pavilion's southern side is adorned with lush
vegetation planted by the Palace Museum'’s staff for beautification.

The historic inhabitants of the Forbidden City also understood the importance of natural
landscapes. During the Ming and Qing dynasties, except for the outer court which was

designed to project authority, other areas of the Forbidden City were planted with various trees. RESR, MESEANBRIER S YR ERBEER, T5= AR E S E SRS,
Among the most notable are the group of ancient pagoda trees known as the ‘Eighteen Pagoda N » _ _
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square around the Gate of Imperial Supremacy in the Palace of Tranquility and Longevity area, HMEER, 187 “=FF7E. OFF5 NEAASE. Bid 502 TEYSSA. EEILLAERSE.
the oldest oil pine group in the Forbidden City. The south end of the Garden of the Palace of BEEEE. BhREANIEH, NS EYPEhN D%, iitE. BRI EeE. AORRESH, BAESESE

Compassion and Tranquility houses the oldest ginkgo trees in the Forbidden City, each over
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three centuries old. The imperial garden contains the
greatest concentration of historic trees, such as the dragon
claw pagoda tree in front of the Gallery of Crimson Snow

and the white pine in front of the Hall of Imperial Peace,
and all have seen the world change over the centuries.

In recent years,the ‘Zero-Waste Palace Museum’ project has produced an ecological compost flower bed
landscape, forming a miniature ecosystem blended with Chinese aesthetics. The upgraded ‘Flower and Bird
Scroll’ drawing from the cultural attributes of flowers and birds in court paintings, the bed features over 50 native
plant species, stones, lotus tanks, compost bins, worm towers, and insect houses. These elements provide food,
water, and habitats for birds, worms, and insects within the Palace Museum, integrating ecological concepts with
cultural sentiments and greatly enriching the museum's biodiversity.

The Palace Museum has always valued biodiversity protection, and during past Biodiversity Days has

offered public activities like ‘Encountering Lively Birds in the Palace Museum’, ‘Birdwatching in the Palace
Museum’, and ‘Drawing a Biodiversity Scroll’. These initiatives reflect the commitment of Chinese World Heritage
Sites to green principles, climate change response, and conservation.
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It is worth noting that the green practices of the Palace Museum, and increased
public awareness of environmental protection and green development, are of great
benefit to the historic buildings of the Forbidden City.

In the 21st century, climate and environmental risks, and the harms they cause,
bring significant challenges to the conservation of the Forbidden City’s historic
buildings. Extreme changes in temperature and humidity, increased freeze-thaw
cycles, surface radiation, and air pollution severely damage the materials and
structural safety of these buildings, accelerating aging, weathering, deformation,
cracking, and detachment. Extreme weather like sandstorms, heavy rains, and
snowstorms can cause irreversible damage. The consequences of climate change
often result in secondary harms, such as the degradation of protective structures
and key areas, leading to the gradual loss of control over indoor environments.

Ultimately, addressing these challenges requires a comprehensive approach
within the framework of sustainable development. Only through such integrated
efforts can the impacts of climate change be fundamentally mitigated, thereby
reducing the damage to the historic buildings of the Forbidden City.
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