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Overview
An Asian Development Bank-funded project is help-

ing the Huangshan Municipality in the People’s Republic 
of China (PRC) tackle climate change impacts through 
ecological protection and green development measures, 
such as monitoring forest health, constructing wetlands, 
improving wastewater treatments, and promoting green 
agricultural practices. It’s Anhui Huangshan Xin’an Riv-
er Ecological Protection and Green Development Proj-
ect (from 11th December 2019 to 30th December 2026).

The Project uses climate risk modeling techniques to 
assess local conditions, thoroughly evaluates climate-re-
lated risks, and incorporates them into the Project’s engi-
neering design and technical road map. This localization 
of approaches is expected to activate appropriate and im-
pactful measures that will engage stakeholders and make 
the project more effective and productive.

Context
The PRC, a key emitter of greenhouse gas (GHG), 

is a signatory to the 2015 Paris Agreement on climate 
change, under the United Nations Framework Conven-
tion on Climate Change. In 2010, the PRC set to reduce 
carbon dioxide (CO2) emissions by 40% - 45% by 2020 
compared to 2005 levels. This was achieved but GHG 
emissions are projected to increase until at least 2030 
under current policies. In 2020, the country announced 
it would become carbon neutral by 2060. To attain this 

goal, it needs to tackle the threat of climate 
change and create low-carbon cities with 
sustainable and competitive economies.

Low-carbon development has become a 
key component of the China’s approach to 
sustainable development.  In 2017, Huang-
shan was designated as a pilot city for low 
carbon policy by the PRC Government to 
actively address climate risks and explore 
low-carbon and green development paths 
tailored to the local situation.

The Huangshan Municipal Government 
sought to integrate climate change risk con-
trol measures in its tourism industry - a pil-
lar of the local economy - in line with the 
aim to peak carbon emissions by 2030 and 
then decrease them.

Challenges
Huangshan has a subtropical, humid 

monsoonal climate  with a rising annual 
mean temperature and increased rainfall 
that is becoming less evenly distributed in a 
year. The highest-level climate-related risks 
identified were in the areas of urban flood-
ing and extreme heat. The municipality faces 
the risk of water scarcity, wildfires, cyclones, 
and landslides. 

Tackle climate change impacts through 
ecological protection and green 
development measures in China 

 ▲ The Huangshan Municipality in the PRC implements measures to 
mitigate the risks of climate change

More consid-
eration needs to 
be given to wa-
ter conservation 
for  Huangshan  to 
become resilient to 
increased drought 
hazards and pre-
vent long-term 
water scarcity. Ex-
treme weather phe-
nomena, such as 
flooding, drought, 
or high tempera-
tures, can also re-
duce labor produc-
tivity and damage 
production chains, 
slowing local eco-
nomic growth. Oth-
er impacts include a 
reduction in both 
agricultural yields 
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and availability of fresh-
water, associated public 
health consequences for 
the local population, 
and damage to species 
like the Huangshan pine 
tree. Climate change 
could also play a part 
in changes to the geo-
graphical distribution 
of species. For exam-
ple, there are signs that 
warmer weather might 
lead to nematodes mov-
ing northwards (these 
worms  naturally oc-
cur in soil and control 
soil insect pests). This 
would cause the spread 
of the pine wilt disease, 
resulting in death of 
more of Huangshan’s 
pine forests.

Solutions
The  Anhui Huang-

shan Xin’an River Eco-
logical Protection and 
Green Development 
Project  is implementing 
an ecological protection 
and green development 
model designed for 

Some key climate mitigation measures included in 
the Huangshan Project are:

Monitoring of forest health
In January 2019, Huangshan was declared an ep-

idemic region for Bursaphelenchus xylophilus, the 
parasite that causes the deadly pine wilt disease, which 
is fatal for trees within 40 days of infection. The local 
practice is to burn infected dead pine trees to control 
the spread of pests and disease, which consequently 
increases CO2 into the atmosphere. The Huangshan 
Project includes strengthened monitoring and dis-
ease prevention measures, which should effectively 
control the disease.

Constructing wetlands with green features
According to the Intergovernmental Panel on Cli-

mate Change 2007 report on methane emission from 
wetlands, natural wetlands contribute between 20% 
and 39% of the global emissions of methane. So in-
stead, wetlands will be created with greener features. 
Two plots of land along the Xin’an River in She Coun-
ty - one with an area of 6,000m2 and another with 
4,000m2 - will be developed as constructed wetlands 
under the Huangshan Project. 

small and medium-sized cities or develop-
ment areas. Through climate risk modeling, 
the Project design considered  Huangshan’s 
historical climate data, climate change trends 
and risks, and projected impacts. Risks were 
integrated into the engineering process, and 
a technical road map for the Project was de-
veloped to mainstream the strategy and rec-
ommendations for tackling climate change 
impacts. Suitable mitigation and adapta-
tion activities were identified by evaluating 
climate vulnerability and the costs of each 
option. These measures are elaborated on in 
the ongoing detailed design and construc-
tion stages of the Project (Figure 1). 

Mitigation activities are at the forefront 
of project design and promote efforts to 
reduce, avoid, or sequester GHG emis-
sions. These are aimed at decoupling devel-
opment from fossil fuel-based consumption 
and creating a city with high green coverage, 
large water surface, and a comfortable living 
environment. 

 ▲   Figure 1: Climate Change Adaptation and Mitigation Measures 
under the Project

(Source: Cities Development Initiative for Asia, 2020. Climate Change 
Adaptation and Mitigation: Risk Management through Integrated Project 
Design. Manila)
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Reducing GHG emission through wastewater treatment 
improvements

The Project includes the use of both aerobic and anaer-
obic wastewater treatment systems. Aerobic wastewater 
treatment systems generate CO2 as a by-product while an-
aerobic systems produce a mixture of methane and CO2. 
Under the sewerage improvement component of the proj-
ect, 27,662 cubic meters per day of urban wastewater will be 
collected and transported to treatment plants, while 2,339 
cubic meters per day of rural wastewater will be collected 
and treated in rural wastewater treatment stations.

Improving green tea farming for carbon sequestration
Nitrogen fertilizer is currently applied in tea farms at a 

rate of 277 kilogram of nitrogen per hectare (ha) per year, 
with only 20% efficiency, and a substantial proportion of 
the fertilizers is eventually emitted into the ambient air in 
the form of nitrous oxide. To address this, the Project pro-
moted green agricultural practices that use a recommended 
formula of fertilizers according to soil testing and soil ame-
lioration that will lessen emissions.

Expected results
When the Project is completed in 2026, its climate mit-

igation and other green initiatives will improve environ-
mental conditions upstream and reduce, avoid, or sequester 
GHG emissions.

Better forest health 
Strengthened forest monitoring and disease prevention 

measures would reduce pine tree infection in the Huang-
shan area by 80%, which will then reduce the release of 
CO2  into the atmosphere. This could save an estimated 
18,428 pine trees annually. In 2018, 80% of the trees that 
died. The carbon sequestered would amount to 18,557 tons 
of CO2. The pine forest disease prevention program is ex-
pected to provide carbon sequestration of close to 0.5 mil-
lion tons of CO2 over 25 years.

Improved wetlands with green features
The variation in the quantity of the GHG release is 

largely due to differences in the nature of the emitting veg-
etation, including soil microbiota, which interfere with the 
production and consumption of methane. Thus, the wet-
lands to be constructed under the Huangshan Project along 
the Xin’an River in She County will have greener features 
that are set to improve anaerobic conditions and reduce the 
release of methane.

Improved wastewater quality  and agricultural practices 
and productivity

Through improved water systems, total daily GHG emis-
sions are predicted to fall by 5,026.5 tons of CO2 equivalent.

Environment-friendly practices in green tea farming are 
expected to improve the productivity of croplands, reduce 
nonpoint source pollution, and increase biodiversity and 
carbon sequestration. In addition, the 10% reduction in 
chemical fertilizer usage in around 4,500 ha of tea farms 
would reduce GHG emissions by 23,333 tons CO2 equiva-
lent per year ■       

NGUYỆT MINH 
(Source: Asian Development Bank)

Mangroves are often misunder-
stood and undervalued ecosys-
tems. These coastal forests are 

sometimes perceived as “dirty” or “dead 
areas”, a wasteland that could be cleared in 
favour of sandy beaches, swanky resorts or 
other developments. These myths about 
mangroves could not be farther from the 
truth. They are the only trees that thrive 
in salty waters and improve water quality 
by filtering out nutrients and sediments.

They are also teeming with life: 
more than  1,500 plant and animal spe-
cies depend on mangroves. This includes 
fish and birds who use the shallow 
waters beneath mangrove trees as 
nurseries.  Research  now indicates that 
mangroves are also critical for larger 
mammals, such as monkeys, sloths, tigers, 
hyenas and African wild dogs. Protecting 
mangroves and restoring damaged ones 
also helps combat climate change through 
carbon sequestration as they are some of 
the most carbon-rich ecosystems on the 
planet, storing on average  1,000 tonjs of 
carbon per hectare  in their biomass and 
underlying soils.

But mangroves are threatened. World-
wide, a fifth of them have already disap-
peared. The main driver of mangrove loss 
is coastal development, when mangrove 
forests are cleared to make way for build-
ings and fish or shrimp farms. “Man-
groves are a remarkably diverse and im-
portant ecosystem that works in tandem 
with other marine ecosystems including 
seagrass beds and coral reefs all of which 
are essential not only for the health of 
our ocean, coasts and the biodiversity 
that they support, but for the wellbeing of 
humans”, said Head of Marine and Fresh-
water at the United Nations Environment 
Programme (UNEP) Leticia Carvalho. 
“We also need to protect and restore our 
mangroves as they are an important hab-
itat and source of food supplies for many 
indigenous peoples and local communi-
ties around the globe”, she added.

To celebrate World Mangrove Day, we 
have compiled five key benefits of man-
grove ecosystems paired with winning 
photos from the  Mangrove Photography 
Awards, an annual competition part-
nering with the  United Nations Decade 
on Ecosystem Restoration  and the  UN 
Decade on Ocean Science.


