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The GreenCityLabHuế is a group of research institutes and think tanks from Viet Nam and Germany 
collaborating towards the creation of a more sustainable, resilient, inclusive, and greener future for the city 
of Huế by promoting nature-based solutions (NBS)* as measures to
address the city’s environmental and societal challenges, including impacts of climate change and air 
pollution.

 có 

 

The Mientrung Institute for Scientific Research 
(MISR) is a sub-institute of Vietnam National 

Museum of Nature, the Viet Nam Academy of 
Science in Huế. 

The Thừa Thiên Huế Institute for Development 
Studies (HuếIDS) supports the Party Committee 
and the Provincial People’s Committee of Thừa 

Thiên Province in strategic planning for  
socio-economic development and investment 

through research and advice.

The Faculty of Architecture 
(FoA) of the Huế University 
of Science (HUSC) carries 
out research and teaching 
in the fields of architecture, 

urban and landscape 
planning, and monument 

protection.

The Lab of Landscape 
Ecology at the Geography 

Department of the 
Humboldt-Universität zu 
Berlin (HUB) deals with 
ecosystems, ecosystem 
services and land use. 

The Independent Institute for Environmental Issues, or UfU, is a scientific research institute located in 
Berlin, Germany. It has a focus on making environmental science accessible for citizens and the public.
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cho con người và tương tự như nông nghiệp nhưng thay vì cây trồng hoặc gia súc thì chúng ta nuôi cá. 

khỏe của con người.
 Khả năng phục hồi sau những biến cố khó khăn trong cuộc sống. 

cây trồng trong trang trại và canh tác tại rừng.

cây cối trong trang trại và canh tác trong rừng.

 Thể hiện khả năng của bề mặt phản xạ ánh nắng và nhiệt từ mặt trời. Các bề mặt có 
màu sáng làm một phần lớn các tia nắng mặt trời quay trở lại bầu khí quyển (hiệu ứng albedo cao). Các 
bề mặt có màu tối sẽ hấp thụ các tia từ mặt trời (hiệu ứng albedo thấp).

cùng với mối quan hệ phức tạp tồn tại giữa chúng và môi trường của chúng.

người.
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NATURE-BASED SOLUTIONS FOR CITIES: 

WHAT IS GREEN-BLUE INFRASTRUCTURE? 
Green-Blue Infrastructure (GBI) is a strategically planned network of natural and semi-natural areas 
covered with vegetation (green) or water (blue) that provide a wide range of ecosystem services to 
city dwellers. The development of green and blue infrastructure helps reduce reliance on ‘grey’ (built) 
infrastructure, that is often significantly more expensive to build and maintain. Green-blue Infrastructure 
can also complement, relieve, and support existing gray infrastructure in urban areas.

Ảnh: Khoi Nguyen at Unsplash

Ảnh: Nguyễn Phong

Ảnh: Nguyễn Phong

Ảnh: GreenCityLabHuế
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SMART SOLUTIONS INSPIREDBY NATURE: NATURE-BASED SOLUTIONS 

WHAT ARE NATURE-BASED SOLUTIONS? 
Nature-based solutions are planning concepts 
that are inspired by nature and are intended to 
address ecological and social challenges such 
as rising temperatures, water supply security, 
water and air pollution, food security, human 
health and disaster prevention. The ecosystem 
services provided by plants, water, soil and other 
natural elements are used to increase the sustai-
nability and resilience of landscapes, communi-
ties, and cities.

thiểu rủi ro thiên tai, phát triển kinh tế.

Cung cấp nơi lưu trữ nước, chống lũ lụt, sản xuất 
lương thực

triển kinh tế và xã hội

Đảm bảo nguồn cung nước, kiểm soát 
xói mòn và giảm thiểu rủi ro.

Tạo thuận lợi cho bảo vệ lương thực, 
an ninh nguồn nước

KHÔNG GIAN ĐÔ THỊ CÂY 

Điều hòa khí hậu, cải thiện sức khỏe 
con người, phát triển xã hội, cơ sở hạ 
tầng
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CLIMATE CHANGE – WHAT‘S THAT?

Climate refers to the state of the atmosphere over a long period of time (decades or centuries). It differs 
from weather, which describes the state of the atmosphere over a short period of time, i.e. in the coming 
days and weeks.
The climate on Earth has been changing naturally ever since through causes like volcanic eruptions, ocean 
currents or solar variations.
Currently the   changing again. This time, however, the changes are caused by humans. Human activities 

This has altered the chemical composition in the atmosphere and leads to an intensification of the 
Greenhouse Effect, resulting in higher global mean temperatures and related impacts.
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Current climate change is mainly caused by emissions released by human activities, including industrial 
production, construction, transport, energy production and agriculture.
In the last decades, greenhouse gases, mainly in the form of carbon dioxide emissions, have risen 
dramatically due to global economic growth and resource consumption, primarily by the combustion of 
fossil fuels.

so far. Most of the world’s greenhouse gas emissions come from only a few number of countries (e.g. 
United States, European Union, China).

CLIMATE CHANGE - WHAT ARE THE CAUSES? 
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CLIMATE CHANGE – WHAT‘S THAT?

Current climate action will determine the further release of greenhouse gases and therewith the degree of 
global warming. Depending on the goals set and implemented today, different warming scenarios can be 
considered for the decades until 2100.
The Paris Agreement, an international contract on climate change, set the target to limit global warming to 
well below 2°C. That was the result of politicalnegotiations based on scientific knowledge about temperature 
rise and its consequences.
Member countries of the Paris Agreement need to plan and carry out policies to reduce emissions.
However, the implementation of these policies remains an issue: With the climate and energy policies 
currently implemented, warming will only be reduced to 2.7 to 3.1°C. If all policies planned by participating 
countries will be  realized, global warming will still reach 2.4°C.

Ảnh:
Hans Hamann 

tại Unsplash 

Ảnh:
Oleksandr Sushko tại 

Unsplash

Ảnh:
George Desipris tại 

Pexels 

Ảnh:
Nico Smith tại 

Unsplash 

Ảnh:
Jéan Béller tại 
Unsplash

T R A N G
 19



THE UPDATED CLIMATE CHANGE SCENARIO FOR VIETNAM

Viet Nam is one of the countries most affected by climate change. So is Thừa Thiên Huế province. The 
changing climate and related changes in natural processes affect and will affect Huế in different ways: 
Main climate change impacts for Huế include a higher number of hotter days, an increase in extreme 
weather events, including storms, heavy rainfall, and floods, and a rising sea level leading to the introduction 
of saltwater into agricultural land. These increased extreme weather events lead to higher exposure for 
Huế’s buildings and urban infrastructure to damages and to health burdens for the city’s residents. Climate 
change impacts have also the tendency to aggravate environmental challenges that already exist. 

Ảnh: Tomaas Tartes at Unsplash

Ảnh: Mick Haupt at Unsplash Ảnh: Kai Damm Jonas at UnsplashẢnh: ???

Số ngày nắng nóng 
gia tăng theo kịch bản 
RCP4.5 trong năm 2050

Số ngày nắng nóng 
gia tăng theo kịch bản 
RCP8.5 trong năm 2050
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CLIMATE CHANGE - WHAT CAN WE DO AGAINST IT?

Measures set out in climate policies can be categorized under two approaches:

Mitigation involves the reduction of greenhouse gases released into the atmosphere. This is, for example. 
possible through the installation of renewable energies. Another option is to enhance carbon sinks such as 
plants. They can remove carbon from the air and store it. 
In 2021, the Prime Minister pledged that Vietnam will reach net zero carbon emissions by 2050 and has 
agreed to phase out coal-fueled power generation in the 2040s. In its so-called Nationally Determined 
Contributions to implement the Paris Agreement, Vietnam has committed to reduce GHG emissions by 
9% with domestic resources and 27% with international support by 2030.  These goals are supported by a 
variety of policies for climate mitigation, such as the Strategy on Renewable Energy Development to 2030 
with a vision to 2050. The effectiveness of such policies strongly depends on their implementation. 

Take a look at the different areas where climate action takes place in Viet Nam.

Ảnh: Kiril Dobrev tại Unsplash

Ảnh: Dan Meyers tại Unsplash

Ảnh: Nareeta Martin tại Unsplash

Ảnh: Dan Meyers tại Unsplash

Ảnh: Veeterzy tại Unsplash
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CLIMATE CHANGE - HOW CAN WE ADAPT IN VIET NAM?

Due to its impacts on nature, climate change will change people’s living conditions. Climate change is 
already progressing. Therefore, people will need to adapt to these changing conditions.

Successful solutions need to be tailored individually to given circumstances and contexts. Some common 
solutions include:

Ảnh: Etienne Girardet at UnsplashẢnh: Matt Seymour at Unsplash

Ảnh: Tra Nguyen at Unsplash

Ảnh:  Sigmund at Unsplash

Ảnh: Justin Wilken at Unsplashh
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URBAN CLIMATE CHANGE MITIGATION WITH  
GREEN AND BLUE INFRASTRUCTURE

If managed in a suitable way, urban Green-Blue Infrastructure (GBI) can support climate change mitigation, 
and contribute to climate change mitigation activities in Huế.
The highest climate change mitigation potential of urban Green-Blue Infrastructure lays in its capacity of 
carbon sequestration and storage. But also GHG emission savings due to energy savings from buildings, 
reduced food transports, albedo effects plus transitional cooling and a raised awareness of city inhabitants 
contribute to the positive climate mitigation effects of Green and Blue Infrastructure.

Trees and other GBI can alter urban microclimates through evaporation of surfaces, shading, the transpiration of 
vegetation and the reflection on surfaces (albedo). This urban “cooling’’ effect can reduce carbon emissions.

GBI, especially trees, can shade buildings, cool air temperatures and change wind speed around buildings. 
This reduces the energy needed for electricity, heating and cooling of buildings, which avoids GHC emissions.

For many city inhabitants, Urban Green-Blue Infrastructure is the most direct connection to nature. Through GBI, 
people get aware of the importance of ecosystems and their protection.

GBI related to urban farming offer inhabitants the opportunity to grow fresh vegetables and fruits. When 
locally-grown food is used instead of imported vegetables, it can avoid emissions related to food imports.

Green-Blue Infrastructure reduces the amount of greenhouse gases in the air. This is possible through a process 
called photosynthesis, through which carbon from the atmosphere is sequestered and stored in roots, leaves and 
trunks. With the support of microorganisms, components of this carbon can be stored in soil and water. 

01

02

03

04

05
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HOW DO PLANTS 
STORE CACBON?

Trees and vegetation use photosynthesis to 
sequester carbon from the atmosphere

Organic litter adds carbon 
to the soil

Fungi and  
micro-organisms 
transport carbon  

to deep soil

URBAN CLIMATE CHANGE MITIGATION WITH  
GREEN AND BLUE INFRASTRUCTURE

Micro-organisms convert and fix carbon in the soil

THE 80 TONS OFT CARBON 
IN AN ACRE OF FOREST ARE STORED…

1% in leaves

13% in tree roots

45% in soil organic 
matter

1% in woody debris

40% in 
trunk and branches
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URBAN CLIMATE CHANGE ADAPTATION 
WITH GREEN AND BLUE INFRASTRUCTURE

Urban agglomerations are particularly hard hit by the effects of climate change. In addition, the built 
structures of the city contribute to a further intensification of negative effects of climate change. Major 
climate change-related challenges in Huế are an increase in the frequency, intensity, and duration of 
extreme rainfall events and more regular heat waves. Green and blue infrastructure can play a key role in 
addressing these challenges and in better protecting the city’s population. But how exactly can Green-Blue 
Infrastructure support the adaptation to climate change in Huế and elsewhere?

Due to the Urban Heat Island Effect, cities suffer more from 
heat waves than surrounding natural areas. Asphalt decreases 
evaporation and stores heat. At unsealed open spaces covered 
with vegetation, the evaporation of water stored in the soil and 
plants contributes to the cooling of the surrounding air. Trees that 
provide shade increase this cooling effect, as does the evaporating 
water over lakes and rivers. 

With improved and recreated GBI, heat control benefits can 
brought back to the inner city. In urban districts with limited space, 
green roofs and facades can be used as green infrastructure 
elements. 

Green facades cool the building  
by shading and the air by transpirating water

COOLING EFFECT OF TREES AND VEGETATION

Plants evaporate water, 
which cools the air

Trees provide cooling shade

On unsealed soil, water evaporates, 
cooling the air
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URBAN CLIMATE CHANGE ADAPTATION 
WITH GREEN AND BLUE INFRASTRUCTURE

Rainwater falling on sealed areas cannot seep into the ground and 
is not held back by plants. It runs off and has to be discharged via 
a sewage system. In the case of heavy rain events, the sewage 
system can be overloaded and untreated water flows directly into 
the rivers. In Huế, heavy rain events regularly overload the sewage 
system. 

No or reduced infiltration in the soil

Increased surface 
run-off

Reduced evapotranspiration

Green and blue infrastructure can prevent these impacts by 
increasing the area where rainwater can infiltrate and be retained 
through soil and plant cover. Green roofs and facades can protect 
buildings from being destroyed by extreme weather.

Infiltration into the soil

Evapotranspiration

Evapotranspiration

Evaporation
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ECOSYSTEM SERVICES OF 
THE GREEN AND BLUE INFRASTRUCTURE

Ecosystem services are defined as the direct and indirect contributions of ecosystems to human 
wellbeing. They summarize the multiple benefits that people gain from communities of plants, animals, 
microorganisms and the physical environment. Ecosystem services have an impact on our survival 
and quality of life. Green and blue infrastructure (GBI) contributes to the strengthening and increase of 

ecosystem services, from which also the inhabitants of Huế benefit.

Material benefits people get 
from ecosystems.

The maintaining and 
reproducing of prerequisites 

for the existence of 
ecosystems.

Benefits from the regulation 
of processes that maintain 
environmental conditions 
favorable to life.

Non-material benefits that 
people gain from ecosystems.
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THE IMPERIAL CITY

Ảnh: Bulletin des Amis du Vieux Hué, 1924

1. HUYỀN VŨ - Tortoise Mountain 
 White Tiger

3. THANH LONG - Azure Dragon

4. TIỀN ÁN - Front Hill
 Water
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THE IMPERIAL CITY

Ảnh: Ngự Đề Danh Thắng Đồ Hội Thi Tập, ~1840

Ảnh: ‘‘Hué. Région des tombeaux - La montagne du Roi (Ngu Binh).“ Université Côte d’Azur. BU Lettres Arts Sciences Humaines. 
Fonds ASEMI

Ảnh: “S.M. Khai-Dinh à la chasse.” 1920-1925

Ảnh: Jean-Yves Claeys, “Sampans sur le canal de Dong-Ba.” 
1938-1947
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THE SACRED CITY

Ảnh: Dutreuil de Rhins, “Carte de la Province de Hué.”1879
Ảnh: Tétart, René “Tắm cho voi.” 1919
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THE SACRED CITY

lệ tại Lăng vua Gia Long.” 1919

THE PICTURESQUE CITY

Ảnh: Charles Ulmann, “Sông Hương Huế.” 1907, collection 
Loan de Fontbrune. 

Ảnh: Henri Mège, “Huê.” 1933, collection Loan de Fontbrune.

Ảnh: Bureau officiel du tourisme de la Résidence supérieure de Hué, “Huế và 
vùng phụ cận.” 1932
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THE PICTURESQUE CITY

lệ tại Lăng vua Gia Long.” 1919

Ảnh: “Một nơi nghỉ ngơi trên sông Hương”

Ảnh: Raoul Desmarets, “Đại lộ Paul Bert - Công viên và dòng 
sông.” 1936
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GREEN HUE CITY NOW AND THEN

Complex of Huế Monuments

Due to its history, Huế is considered as the “Green City of Viet Nam”. Huế is a heritage city with many 
preserved and restored sites, including the Complex of Huế Monuments which have been recognised as 
World Cultural Heritage by UNESCO since 1993. The city was built in close connection to the unique nature 
and landscape in and surrounding Huế. 
Tourists and inhabitants alike enjoy the green spaces within it while eating in garden cafés, visiting garden 
houses and the citadel gardens or taking a walk along the green riverbank of Hương River.
Huế city and provincial governments continues to support the development and preservation of this healthy 
urban environment: Recent policies focus on sustainable development, cultural heritage and ecology. 
Within this context, the Thừa Thiên Huế Province implements activities to support the preservation and 
sustainable use of green and blue areas with different projects and campaigns.

Before the expansion of Huế 2014

After the expansion of Huế 2021
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Nature provides basic requirements for urban life, such as drinking water, food and air to breathe. By using 
these and other natural resources, cities and its inhabitants interact with their natural surroundings. These 
interactions have an impact on the environment: Exhaust fumes from transport and smoke from chimneys 
of houses and factories reduce air quality, wastewater from industries and households has an effect on the 
water quality in nearby lakes and rivers, and the use of land alters (former) natural environments and the soil 
beneath it. Due to the high concentration of population and infrastructure, cities are hit particularly hard by 
these environmental changes. Also heavy rainfall, storms, flooding and high temperatures influence the life 
in the city. They are often natural phenomena, but climate change increases their frequency.

Heat stress Long lasting rain periods

Heavy storms that cause 
flooding

Ảnh: Nguyễn Phong

Ảnh: Nguyễn Phong

Reduced air quality at 
certain times

Reduction of unsealed areas

Reduction of green spaces

Ảnh: Nguyễn Phong
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CLIMATE CHANGE MITIGATION AND ADAPTATION IN URBAN AREA SOME TYPICAL 
GREEN AND BLUE INFRASTRUCTURES IN HUE CITY

LEARN MORE ABOUT DIFFERENT TYPES OF GREEN-BLUE INFRASTRUCTURE IN HUE

PLEASE KINDLY DISCOVER 
THE LOCATIONS YOUR SELF 

WITH OUR ONLINE WALK
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THOÁT HƠI 
NƯỚC GIỮ NƯỚCĐỔ BÓNG LỌC KHÍLỌC NƯỚC ĐA DẠNG 

SINH HỌC
CHỨC NĂNG GIÁ 

TRỊ TIỆN NGHI

 
 Có chức năng tiềm năng/ 

 

 No function 
 Potential function/ 

unscere impact
 Positive impact

 Very positive impact

THOÁT HƠI 
NƯỚC GIỮ NƯỚCĐỔ BÓNG LỌC KHÍLỌC NƯỚC ĐA DẠNG 

SINH HỌC
CHỨC NĂNG GIÁ 
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Ảnh: Nguyễn Phong
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