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Pangolin scales as adaptations for innate
immunity against pathogens

Xuechen Tian'?* @, Li Chen*, Jinfeng Zhou?, Enbo Wang', MuWang®, Nicholas Jakubovics’,
Jing Li® Kunping Song', King Tong Lau®, Klaus-Peter Koepfli*®, Siyuan Zhang®, Geok Yuan AnnieTan,

¥idin Yang'**'® and Siew Woh Choo'**'%"

Abstract

Background Pangoling are the only marmmals that have overlapping scales covering most of their bodies, and they
play a crudal role in the ecosystern, biclegical research, and human health and disease. Previous studies indicated
pangolin scale might provide an important mechanical defense to themselves. The origin and exact functions of this
unigue trait remain a mystery. Using a multi-omics analysis approach, we report a novel functienal explanation

for how mammalian scales can provide hest-pathogen defense.

Results Ourdata suggest that pangolin scales have a sophisticated structure that could potentially trap patho-

gens. We identified numerous proteins and metabolites exhibiting antimicrobial activity, which could suggest

a role for scales in pathogen defense. Notably, we found evidence suggesting the presence of exosomes derived
from diverse cellular origins, including mesenchymal stem cells immune cells, and keratinocytes. This observation
suggests a complex interplay where various cell types may contribute to the release of exosomes and antimicrobial
compounds at the interface between scales and viable tissue These findings indicate that pangolin scales may serve
as a multifaceted defense system, potentially eontributing to innate immunity. Comparisons with human nail and hair
revealed pangolin-specific proteins that were enriched in functions relating to sensing, immune responses, neutraphil
degranulation, and stress responses.We demonstrated the antimicrobial activity of key pangolin scale components
on pathogenic bacteria by antimicrobial assays

Conclusions This study identifies a potential role of pangelin scales and implicates scales, as possible determinants
of pathogen defense due to their structure and contents. We indicate for the first time the presence of exosomes

in pangolin scales and propose the new functions of scales and their mechanisms. This new mechanism could

have implications for mukiple fields, including providing interesting new research directions and important insights

that can be useful for synthesizing and implementing new biomimetic antimicrobial ap proaches.
Keywords Pangolin, Mammalian scale, Antibacterial, Exosorme, Host-pathogen defense, Innate immunity
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CBD COP16

According to the Living Planet Report 2020, since 1970, global populations of
mammals, birds, fish, reptiles, and amphibians have declined by an average of 68%.
Most of the loss is caused by habitat destruction due to unsustainable agriculture or
logging. Other causes include climate change, invasive species, over-exploitation of
natural resources, environmental pollution, etc. At present, the Earth is entering its
sixth mass extinction. Different from the five mass extinctions that have occurred on

Earth, this mass extinction is caused by human activities.

Biodiversity conservation matters for all of mankind. And therefore, the Convention
on Biological Diversity (CBD) was adopted and publicly signed at the United Nations
Conference on Environment and Development in June 1992, and came into force on
December 29, 1993. The Convention is a legally binding international treaty with
three objectives: the conservation of biological diversity, the sustainable use of its
components and the fair and equitable sharing of benefits arising from the utilisation

of genetic resources.

The governing body of the Convention is the Conference of the Parties (COP). The
ultimate authority of all governments (or Parties) that have signed the treaty meets
every two years to review progress, set priorities and develop work plans. The second
phase of CBD COPI5 adopted the Kunming-Montreal Global Biodiversity
Framework, which contains specific measures to stop and reverse the loss of the
natural environment, including 30% of Earth’s lands, oceans, coastal areas, inland
waters and 30% of degraded ecosystems to be protected by 2030. COP16 is held in
Cali, Colombia from October 21 to November 1, 2024. At the COP16 conference,
governments are responsible for reviewing the implementation of the Framework, and
Parties demonstrate the consistency of their national biodiversity strategies and action

plans with the Framework.

This month’s journal focuses on a series of topics related to CBD COP16, hoping to
discuss with readers the global concerns and correct paths in the context of

biodiversity loss.
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An economic perspective on financial mechanisms and biodiversity:

How COP16 can promote green investments
By LI Ying
(Chongqing Saiyadi Energy Technology Co. , Ltd.)
Abstract: The sixteenth meeting of the Conference of the Parties to the Convention on
Biological Diversity (COP16) will support green investments, by using different financial
mechanisms, to address global biodiversity loss. This paper explores the interdependence
between biodiversity and economic development, and analyzes in detail how financial
mechanisms such as carbon credit markets, ecological compensation systems, and green
bonds might be useful for supporting ecological projects. It argues that by using a
regulatory framework for green finance and public-private partnerships, COP16 can
promote more investors to pay attention to biodiversity conservation and incorporate it
into investment risk management. With data and case examples, it illustrates how
economic incentives can realize the sustainable development goals.

Key words: Biodiversity, green investment, financial mechanisms, COP16
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I. Introduction

The sixteenth meeting of the Conference of the Parties to the Convention on
Biological Diversity (COP16) will become an important part for driving global
biodiversity conservation. Because the loss of biodiversity is growing, COP16 will
develop effective conservation strategies for countries and promote innovation in
financial mechanisms to boost biodiversity protection. Financial markets play a
crucial role not only in providing funds but also in creating incentives for sustainable
businesses to follow.

In economic theory, biodiversity is often seen as a public good. This comes with
strong externalities, so only private investment cannot be enough. Because of this,
Governments and international organizations and also non-governmental groups need

to join in. When we look at problems like the climate changing more, resources being
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used up, and ecosystem problems rising, the need for money to save biodiversity has
grown on a world scale.

COP16 will find a way for a green future, one that is sustainable for everyone, by
making a mechanism for green investment. This connects capital markets with
biodiversity protection. This paper looks into the green investment system, such as the
carbon credits and biodiversity credits, also ecological offsets and green bonds, to see

how they can help the world protect biodiversity better.

I1. Biodiversity and economic development

Biodiversity covers the variety of species, genetic makeup, and ecosystems. These
components are the foundation for the continued support of life systems on Earth.
Human society depends on the ecosystem services provided by biodiversity, such as
food production, water supply, air purification and climate regulation. These services
as part of nature, are critical in keeping the economy going on a global scale.
According to Costanza et al., the value of these global services for ecosystems has
been estimated somewhere between $125 trillion and $140 trillion a year (Costanza, R.
etal., 2014).

(i) Economic value of biodiversity

The loss of biodiversity brings direct effects to economic sectors. For example,
agriculture depending on species variety helps with soil fertility and controlling pests
and diseases. The Food and Agriculture Organization (FAO) mentioned that up to $50
billion a year is lost in agriculture globally, which is due to soil degradation and
species disappearing (FAO, 2020). Global fisheries face loss from biodiversity decline.
The World Bank, in the “Sunken Wealth” report, noted that fishery industries lose
around $83 billion annually because overfishing reduces fish stocks (World Bank ,
2009).

Forests, as the primary habitat of biodiversity, provide large-scale environmental
services, especially for climate regulation. Forests, take in carbon dioxide, which
equals around 30 percent of carbon emissions worldwide each year. However, this
absorption capacity is falling quickly due to forest loss and damage. The issue of
losing forests is not only putting the global carbon balance in a risky state but also
having impacts on many economic activities that need forest resources. For example,

Brazil’s Amazon forests have received significant international financial support from
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other countries through a carbon credit program, but it still has a problem with illegal
cutting of trees (CIFOR, 2021).

(ii) The two-way relationship between climate change and biodiversity loss
system

There is a complicated relationship between the loss of biodiversity and changes in
the climate. On the one hand, biodiversity loss happens when climate changes, which
causes the extinction of species and disturbs ecosystems. On the other hand,
biodiversity loss makes ecosystems weaker, which makes climate worse again.
Deforestation is one example because it lowers carbon levels in trees, which means
more greenhouse gases get into the air, contributing to the rise in global temperatures
(IPCC, 2021).

To address this dual challenge, countries need to innovate in economic policies and
financial mechanisms to conserve and restore biodiversity through both market and

non-market instruments.

I11. Theoretical framework of financial mechanisms and green investment

(i) Externalities and biodiversity conservation in economics

Biodiversity is characterized by significant externalities, with the costs of its
conservation often being borne by a few, but the benefits benefiting society as a
whole. Markets are often ineffective in solving the problem of biodiversity loss well.
According to the theory of externalities in economics, governments must act to
correct these market failures by using taxes, and subsidies to internalize the
environmental costs, which helps promote conservation of biodiversity (Pigou, A. C.,
1920).

(ii) Public goods theory and biodiversity

Biodiversity is considered a global public good that is non-excludable and
non-competitive. Private investors are often unable to get direct financial returns from
its conservation. Therefore, financial help and policy frameworks on a global scale
from governments and international organizations are required. As an example, the
United Nations Green Climate Fund (GCF) helps biodiversity conservation projects in
developing countries by giving them financial support (United Nations, 2021).

(iii) Failures of financial markets and requirement for green investment

Financial markets are not well suited to handle biodiversity conservation due to the

nature of public goods it involves. Conservation projects for biodiversity tend to have
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long repayment periods financially and also come with much risk. Additionally,
because the awareness of biodiversity risks has not been high in markets, there has
been a low amount of financial investment. Green investment options, such as carbon
and biodiversity credits alongside green bonds, offer alternative ways to incentive the
market by giving support financially, including mechanisms which also provide
economic benefits (OECD, 2020).

(iv) Comparing market incentives and non-market alternatives

Resource allocation in a more efficient way can be promoted through the market
using price signals and transactions, which include carbon credits or mechanisms of
compensation related to ecology. However, on the other hand, non-market incentives
are based on policies and subsidies set by governments, which might include things
such as taxes for ecology and systems for transferring funds. The European Union
presents an example here, with strict criteria being enforced under its Sustainable
Finance Classification framework, guaranteeing that the investments go into

environmentally beneficial projects (European Commission, 2020).

IV. Carbon and biodiversity credit markets

(i) Historical background and current situation of the carbon credit market

The origins of the carbon credit market start in the Clean Development Mechanism
(CDM) that was part of the Kyoto Protocol, made to lower greenhouse gas emissions
through ways that are based on markets. As the World Bank reports, the size of the
global carbon credit market reached around $50 billion in 2021. It is expected that this
size, by 2030, might grow more, maybe even reaching $200 billion or so (World Bank,
2021).

(ii) The concept of biodiversity credits and their prospects for development
Biodiversity credits are one of financial tools emerging to make tradable credits from
investment into conservation of biodiversity projects. It’s quite like how carbon
credits function, though it’s traded for ecological benefits that come from conserving
and restoring biodiversity. Currently, Australia and Brazil have achieved initial
success in biodiversity credit market. For example, Amazon Forest Conservation
Project in Brazil attracted a good amount of global funding through using a mix of
both carbon and biodiversity credits (UNEP, 2020).

The Amazon rainforest is one of the largest tropical rainforests in the world and

encompasses biodiversity that plays an important role in global climate regulation.
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The Amazon Forest Conservation Program is raising funds to restore forests and
maintain conservation projects, and they sell carbon credits from forests to
international businesses to help to reduce emissions of carbon, but it also impacts

biodiversity globally and for its conservation quite significantly.

V. Mechanisms of ecological compensation

(i) Definition and economic basis of ecological compensation

Ecological compensation refers to the payment of compensation for damage to the
ecological environment caused by economic activities, and its purpose is to realize
ecological restoration and protection through the transfer of funds. This compensation
mechanism is the one where environmental costs are made internal to the process; it
asks developers to pay for the environmental damage they cause, which brings
financial aid for conserving biodiversity (Liu, J. et al., 2018).

(ii) Comparison of global ecological compensation policies

Various nations took different strategies for ecological compensation policy
implementation. In China, it was called the “ecological red line” where areas are
selected, and activity for economy gets restricted, and fees for compensation are
charged. This system worked to stop too much harm in places sensitive to ecology.
While, in the U.S., “wetland compensation” means when one place of wetlands is
developed, money goes for fixing and protecting wetlands somewhere else (US EPA,
2018).

China’s eco-red line policy was put in action in 2017, aiming to keep safe ecosystems
and biodiversity by marking places not to exploit. About a quarter of the land is
marked as “red line”, so the ecosystem value is bigger than any profit from using it,
and thus must not be disturbed. The Chinese government uses this policy to keep the
ecosystem stable, stopping excess harm to sensitive areas. In addition, through the
ecological compensation mechanism, the policy encourages enterprises and local
governments to carry out sustainable development in non-red line areas and pay
ecological compensation costs (China Ministry of Ecology and Environment, 2017).
(iii) Challenges and future directions of ecological compensation mechanisms
Although it can be said that the ecological compensation mechanism gives some
financial backing for biodiversity conservation, it has encountered various difficulties
in its implementation. First, the pricing of the compensation mechanism isn’t perfect

yet, and figuring out exactly how much the ecosystems are worth is still a complicated
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task that hasn’t been fully solved. Also, the funds from compensation are sometimes
not used efficiently, with some portions of those funds not being truly directed toward
ecological restoration and protecting what is supposed to be preserved. Going forward,
the mechanism will have to work on improving relevant laws and rules to make sure
the funds are used in ways that are clear and effective. At the same time, international
partnerships should probably become stronger to push forward better alignment of

eco-compensation policies on the world stage (Li, W., & Wu, J., 2021).

VI. Green bonds

(i) Development history of the green bond market

Green bonds, a specific form of debt tool meant to fund environmental projects, were
first introduced in 2007 by the European Investment Bank. Since then, the green bond
market around the world has rapidly expanded. By 2021, more than $500 billion
worth of green bonds had been issued globally. Green bonds give a fresh source of
financing, which is useful for conservation projects that aim to tackle climate issues
and support sustainable development efforts (Climate Bonds Initiative, 2021).

(ii) Biodiversity bonds: categories and their features

Green bonds fall into a few types, which could be climate bonds, energy-related
bonds, and bonds about biodiversity. Projects that are financed by biodiversity bonds
may include things like restoration of ecosystems, protecting species that are
endangered, or restoring forests. These bonds set aside funds specifically and meet
certain environmental rules. They ensure that money raised from bonds is indeed used
to help ecological efforts (ICMA, 2020).

In the case of Mexico, which happens to lead in Latin American green bond markets,
some municipalities issued green bonds as early as 2016. The funds from these were
directed to projects that were for ecological protection and adapting to the changing
climate in cities. Part of the money helped restore ecosystems in wetlands around the
urban areas, which also worked towards protecting biodiversity. Through the use of
green bonds, Mexico not only promotes urban sustainability but is also helping in the
effort of biodiversity protection (Mexico City Government, 2016).

(iii) Impact of green bonds on global capital markets

Green bonds not only give a huge amount of money to projects about environmental
protection but also bring new chances for investment in the global capital market.

With the rise of ESG (Environmental, Social, Governance) ideas for investing, it is
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being seen that more and more investors are now starting to include green bonds in
their investment options. Based on a report by the International Capital Markets
Association (ICMA), green bond markets are expected to grow at an average rate
between 15 percent to 20 percent annually over the next decade. This will make it a
major financial tool that can help in promoting global sustainable growth in general

(ICMA, 2021).

VII. Policy creation and implementation of financial mechanisms

(i) Evolution of the public-private partnership (PPP) model and its role in
biodiversity conservation

The public-private partnership (PPP) model in recent years has been commonly used
as a financing method for biodiversity conservation. This model increases feasibility
while also supporting sustainability by combining government policies and private
sector investments, along with technology input. Especially in developing countries,
financial pressures on governments get eased because of the introduction of private
capital, and at the same time, innovative projects aimed at biodiversity are pushed
forward. For instance, KfW Bank from Germany has funded biodiversity conservation
initiatives in African countries through joining forces with private capital, which had
some noticeable outcomes (KfW Development Bank, 2020).

(ii) Case studies of partnerships between government and private capital

Another success was found in France’s sustainable finance framework. By means of
policy support combined with financial innovation, the French Government was able
to direct private capital toward sustainable development-related projects. Particularly
in terms of biodiversity, they managed to get significant private capital involved by
setting up the Biodiversity Fund, aimed at conserving endangered species and
working on ecosystem restoration (French Ministry of Ecological Transition, 2021).
(iii) International comparison of regulatory frameworks for green finance

The policies that guide green finance in Europe, America, and China are not identical.
The European Union, with a very clear set of rules, through something called
Sustainable Finance Classification Act, has a stricter definition for what is considered
green investments. It also expects companies to openly tell the world about their
environmental effects. On the other side, in the United States, there has been a focus
more on actions by markets that are voluntary. But recently, steps towards regulating

ESG (Environmental, Social, and Governance) have been increased. In China, green
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bond issuance rules have been laid down in their Catalog of Green Bond Supported
Projects, and they are moving towards creating a green financial system. This also
relates to biodiversity protection, where a system to regulate green finance allows
money to go to those projects that actually have an environmental impact (OECD,
2019).

(iv) Biodiversity risk management by financial institutions

There has been realization of risks from losing biodiversity, and because of this,
financial companies are starting to think about this when they make investment
decisions. For example, big international banks like Credit Suisse and Citibank have
adopted tools that measure the effect their investments might have on biodiversity.
Through using these tools, it has allowed them to better handle the risks of
investments and also avoid losses that could come in the future because of the

damages to ecosystems caused by biodiversity loss (ASN Bank, 2019).

VIII. Biodiversity loss and financial risk management

(i) Long-term financial risks from biodiversity loss

The risks that are long-term, arising from biodiversity loss, are seen as something
threatening both ecosystems and also financial markets. It is mentioned by the World
Economic Forum that more than half of the global GDP has a dependency on
ecosystems being healthy, and if biodiversity is lost, the supply chains could be
affected, more natural disasters can happen, and businesses would see effects on
profitability and overall stability that lasts longer into the future (World Economic
Forum, 2021).

(ii) How financial institutions can integrate biodiversity risk into their
investment decisions

Financial institutions when managing investment decisions, they can consider
biodiversity risks. There are various methods to do so, and by including these risks,
they can try to make better judgments on how it impacts long-term returns.
Institutions must acknowledge the risk could potentially grow over time, and
integrating this could help for more robust planning.

Financial institutions should take biodiversity risks more seriously when deciding on
investments, by adopting a set of various tools and methodologies. There are, for
example, institutions that try using “natural capital” tools which are meant to quantify

impacts on the environment from their projects. One institution to note is the Swiss
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bank ASN, which worked on developing something called the Biodiversity Impact
Assessment Tool, which was designed to look into the environmental effects of
investments and then modify portfolios in response (ASN Bank, 2020).

ASN Bank’s Biodiversity Impact Assessment Tool, based in the Netherlands, is often
mentioned as a successful approach in the handling of biodiversity risk by financial
organizations. The tool looks at not just the short-term money returns but also
includes the effects that last longer, concerning ecosystems. This tool has assisted
ASN Bank in working towards making its portfolio more sustainable and also helped
to reduce some financial risks which are linked to the problem of biodiversity loss
(ASN Bank, 2020).

(iii) Financial markets and biodiversity risk

Financial markets can deal with risks from biodiversity through many ways, such as
setting up funds for biodiversity conservation and launching financial products related
to biodiversity. Besides, they help investors by making companies give required
information about their biodiversity risks through mandatory disclosure systems.
Later, as global attention on biodiversity grows, financial markets could come up with
more tools and mechanisms to face the long-term challenges caused by the loss of

biodiversity (Task force on Nature-related Financial Disclosures, 2021).

IX. Future outlook and policy recommendations

(i) The role of COP16 in global biodiversity conservation in the future

COP16 will make a new plan for the world to conserve biodiversity, and countries
will need to cooperate closely to solve the problem of biodiversity loss by improving
policies and international partnerships. Since financial markets are becoming more
important in biodiversity protection, the outcomes of COP16 will give policy
direction and strategic support for the growth of green finance as well as the
biodiversity credit markets (UNEP, 2020).

(ii) Expanding innovation possibilities in biodiversity financial mechanisms

In the future, innovations for biodiversity financial mechanisms will be directed at a
few aspects: one is more development of biodiversity credit markets, urging
companies and investors to push for biodiversity protection by using market strategies;
another is to increase how green bonds are applied to make sure resources go to

important ecological projects. Moreover, financial institutions should include
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biodiversity risk factors in their decisions to reduce potential financial risks (OECD,
2020).

(iii) Strengthening global policy coordination and cooperation on green
investment

Nations should work together towards making green investment more global through
improved policy coordination and cooperation that crosses borders. In biodiversity
protection, especially, richer countries ought to assist poorer ones in making efficient
systems for biodiversity through sharing technology and financial aid. International
groups like the UN must lead green investment cooperation worldwide and support
long-term funding for biodiversity conservation (United Nations, 2021).

(iv) Cooperation across sectors in biodiversity conservation

Biodiversity conservation, is not just a task limited to the environmental sector but
actually involves participation from many other sectors as well. These sectors, also
must work together, in various capacities, with the environment sector. For
governments, coordination of different policies is necessary through such cooperation
across different sectors so that biodiversity targets do not clash with economic growth
plans. For instance, agricultural policy needs to be connected to biodiversity goals
more closely, so that land use is not overly exploited, and ecosystems are not
completely damaged. Meanwhile, the financial sector has a role by providing support
through green finance products, to make development more sustainable, not only in
agriculture but also fisheries and other sectors (FAO, 2019).

(v) Further enhancement of public awareness and corporate social responsibility
In the future, biodiversity conservation will not depend on just government policies
and financial markets. Public involvement and the actions taken by corporations
regarding their environmental responsibility will matter a lot as well. Countries must
work to increase awareness about biodiversity. This could be done through education
programs and more efforts in advertising. People should be encouraged to participate
in protecting biodiversity by making green consumption choices and practicing
eco-friendly actions in daily life. At the same time, businesses should perform their
roles in the global supply chain to lessen the harm done to ecosystems. Also,
companies can report their biodiversity conservation efforts using CSR reports to

show their part in helping the environment (Global Reporting Initiative, 2020).
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X. Conclusion

Biodiversity stands as the base for holding up the world’s ecosystems, which keeps
them healthy and stable, and has an significant effect on sustainable development in
economic systems worldwide. The COP16 can provide a framework for countries to
work together to respond to biodiversity loss issues by supporting green investments.
Financial mechanisms such as biodiversity credits, carbon credits, green bonds, and
ecological offsets are helping the markets financially to work on biodiversity
conservation efforts.

Innovations in financial mechanisms not only help deal with the risks that biodiversity
loss causes to economies and environments, but they have also created new
investment opportunities in global capital markets. In the future, as the financial
market’s awareness of the importance of biodiversity conservation grows, green
financial mechanisms will be more widely applied globally.

In order to further promote biodiversity conservation, countries around the world
needed to strengthen policy coordination and promote public-private partnerships.
Financial institutions should also bring in biodiversity risks inside their frameworks
for making decisions. In addition, biodiversity conservation would enter a new phase
of development by increasing the diversity of green investment tools, raising public
awareness and promoting corporate environmental responsibility. COP16 will set an
important milestone for global biodiversity conservation and pointed the way to the

future of global environmental governance.
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How to use financial instruments to protect biodiversity

By LAN Hong

(School of Ecology & Environment, and Eco-finance Research Centre, Renmin

University of China)

Abstract: The Biodiversity Finance Initiative (BIOFIN), developed by UNDP in 2012,
defines biodiversity finance as “the practice of raising and managing capital and using
financial incentives to support sustainable biodiversity management”. Through the
specific cases of the western Gray whale and Green peafowl, this article analyzes the
current problem of the lack of biodiversity impact assessment in investing in engineering
constructions in the financial industry, and puts forward suggestions on how to
scientifically use financial instruments to protect biodiversity and effectively avoid
investment risks and losses. In addition, it introduces the positive role that the financial
sector can play in biodiversity conservation through the issuance of the Biodiversity Risk
Management Standard for Banking Institutions and pilots.

Key words: Finance, biodiversity conservation, biodiversity risk
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Research on the construction of wild bird rescue system

By FENG Lu!, QIN Xiufang!, YANG Xiaohong!

(1. China Biodiversity Conservation and Green Development Foundation)
Abstract: With the continuous expansion of human activities, the living environment of
wild birds and other wild animals is increasingly threatened. In order to ensure the
survival and reproduction of wild birds, it is particularly important to build a
comprehensive and efficient rescue system. This paper elaborates on the background,
importance, necessity and significance of the construction of the wild bird rescue system,
and proposes a four-level rescue system construction, including observation and
discovery (Level A), rapid response and initial rescue (Level AA), professional treatment
and rehabilitation (Level AAA) and in-depth cooperation and continuous guarantee
(Level AAAA). It argues that the construction of this comprehensive rescue system will
play a long-term positive role in improving the efficiency of rescuing wild birds,
protecting biodiversity, and promoting harmonious coexistence between man and nature.
Key words: Wild birds, rescue system, biodiversity, ecological protection, harmonious

coexistence
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The ecological value of wild grass
By YANG Honglan', WEI Qi!

(1. China Biodiversity Conservation and Green Development Foundation)

Abstract: Humans have been fighting against weeds for thousands of years. The history
of agriculture is also a history of farmers’ struggle against weeds. In agricultural
ecosystems, weed control is the most troublesome problem for farmers. They weed every
year, and weeds grow every year. After entering the industrial age, humans invented
chemical herbicides such as glyphosate with the help of advanced scientific and
technological means. In the fight against weeds, humans have an absolute advantage.
However, although chemical control of weeds has temporarily ended the harm of weeds,
its consequence is that it destroys the ecological balance in nature, and chemical
pesticides remain in crops, which ultimately poses a potential threat to human health.
Humans have entered the era of ecological civilization that stresses harmonious
coexistence between man and nature. This article analyzes the ecological value of wild
grasses in terms of biodiversity, farmland ecosystem stability, and carbon sequestration,
and explains the necessity and importance of correctly understanding and exploring the
ecological value of wild grasses in the era of ecological civilization.

Key words: Wild grass, ecological value, co-growing with weeds, Biodiversity
Conservation in Our Neighborhood (BCON)
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Left: a vegetable field rich in weeds; Right: a vegetable field without weeds (Source: CBCGDF BCON
Working Group)
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The impact of different SSPs on the distribution of potential suitable

habitats for Mazama rufina in northwestern South America

By KONG Chuilan!, WANG Qiangian', AO Xiang!

(1. China Biodiversity Conservation and Green Development Foundation)

Abstract: Climate change is affecting biodiversity, especially species habitat distribution,
at an unprecedented rate. This study used the species distribution model to predict
potential suitable habitat areas for the little red brocket (Mazama rufina) in northwestern
South America under three shared socioeconomic pathways (SSPs) in the current and
future periods. The results show that different SSPs have limited impact on the area of
potential suitable habitats in 2030, but have a significant impact in 2050 (62.45% 53.78%
and 48.20% of the suitable areas under current climate conditions, respectively).
Therefore, it is necessary to protect the potential habitat areas of this species to reduce the
extinction risk of the little red brocket. In the future, the integrated use of multiple climate
models, taking into account climate, vegetation cover, and biotic interactions, and using
nonlinear, machine learning, or ensemble models, can be considered to improve the
reliability of species distribution models.

Key words: Climate change, habitat, species distribution model, South America, little red

brocket
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Figure 1. Distribution of the little red brocket in northern South America (Data source: GBIF)
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Figure 2. Distribution probability and potential suitable habitat of the little red brocket under current

climate conditions
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Figure 3. Distribution of potential suitable habitats for the little red brocket in 2030 and 2050 under
SSP126 (green part)
A:2030; B: 2050
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Figure 4 Changes in the potential habitat for the little red brocket under SSP126
A: 2030-current; B: 2050-2030
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Figure 5. Distribution of potential suitable habitats for the little red brocket in 2030 and 2050 under
SSP245 (green part)
A:2030; B: 2050
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Figure 6 Changes in the potential habitat for the little red brocket under SSP245
A: 2030-current; B: 2050-2030
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Figure 7. Distribution of potential suitable habitats for the little red brocket in 2030 and 2050 under
SSP585 (green part)
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Figure 8 Changes in the potential habitat for the little red brocket under SSP585
A: 2030-current; B: 2050-2030
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Analysis of the impact of the Yellow River
Yangqu Water Conservancy Project on the biodiversity

around the Tamarix austromongolica forest

By WEI Qi!, FENG Zi!, LI Yunfei!

(1. China Biodiversity Conservation and Green Development Foundation)

Abstract: The site of the Yellow River Yangqu Hydropower Station is located in the
Yangqu Gorge section of the upper Yellow River at the junction of Xinghai County and
Guinan County in Hainan Tibetan Autonomous Prefecture, Qinghai Province. According
to a survey conducted by the Northwest Forestry Survey and Planning Institute of the
National Forestry Administration in July 2011, the area of the Tamarix austromongolica
that will be submerged after the completion of the Yangqu Hydropower Station is about
78.5 hectares, and it is accompanied by the Populus simonii, with the core area exceeding
16 hectares. Through field surveys, interviews, comprehensive analysis and other means,
this paper studies and analyzes the impact of the construction of the Yangqu Water
Conservancy Project on the fish and their habitats, surrounding flora and fauna, and the
ecological environment, comprehensively evaluates the changes in biodiversity after the
project and puts forward effective countermeasures and suggestions, in order to clarify
the impact of the Yellow River Water Conservancy Project on the biodiversity around the
Tamarix austromongolica forest in Qinghai Province, and promote the local biodiversity
conservation and restoration.

Key words: Yellow River water conservancy project, biodiversity, assessment,

countermeasures and suggestions

WEI Qi, FENG Zi, LI Yunfei. Analysis of the impact of the Yellow River Yangqu Water
Conservancy Project on the biodiversity around the Tamarix austromongolica forest.
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Brief analysis of food security cooperation

between China and Central Asia

By WEI Rujia
(School of International Relations, Tianjin Foreign Studies University, Tianjin 300270)
Abstract: Food security cooperation between China and Central Asia has a long history.
With the increasing bilateral food trade, the two sides attach greater importance to
promoting bilateral food security cooperation at different levels. The world is undergoing
profound changes unseen in a century, and the trend of globalization is becoming more
and more obvious. The interdependence among countries is gradually increasing. As part
of national security, food security deserves extensive attention, and its successful
implementation requires the effective cooperation at home and abroad. At present, food
security cooperation between China and Central Asia has good prospects, but there are
still many obstacles, due to climate change, national and regional conflicts, domestic
economic development and other factors, namely the imbalance between ecological
environment and production demand, and the price-oriented grain trade cooperation
between China and Central Asia to be changing with price. Solutions include establishing
efficient communication mechanisms, providing efficient cooperation platforms and more
flexible interaction mechanisms, and continuously improving the agricultural technology
level.

Key words: Cooperation on food security, China, Central Asia, Agriculture
WEI Rujia. Brief analysis of food security cooperation between China and Central Asia.
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To promote the construction of a healthy and beautiful China by

strengthening environmental rights protection

By MA Yong', WANG Minna'

(1. China Biodiversity Conservation and Green Development Foundation)
Abstract: Public environmental rights and interests at least include the right to supervise,
the right to participate and the right to know, which are relatively macro and principled
rights. China has made clear environmental rights and interests in laws and relevant
policies. Strengthening environmental rights and interests promotes the construction of a
Healthy China and a Beautiful China. The authors of this article analyzes the current
status of China’s environmental rights and interests from the perspective of the legal
system, policies and institutions, and proposes improvement suggestions for the
protection of public environmental rights and interests based on five typical cases,
including a case of environmental damage caused by the development and construction of
a golf course and a public interest litigation involving smoking on ordinary trains.

Key words: Environmental rights, Healthy China, Beautiful China
MA Yong, WANG Minna. To promote the construction of a healthy and beautiful China

by strengthening environmental rights protection. BioGreen - Biodiversity Conservation

and Green Development. Vol.1, October 2024. Total Issues 68. ISSN2749-9065
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Pollinator protection is of great significance to

enhancing ecosystem stability

By WANG Jing', WANG Xiaogiong'

(1. China Biodiversity Conservation and Green Development Foundation)
Abstract: This article discusses the importance of pollinators from the perspective of
ecosystems, combined with the current situation of the increasing loss of insect
biodiversity, and conducts a preliminary analysis on declines in insect species and
populations from the perspective of human activities and climate change. It emphasizes
the importance of pollinators such as bees, and points out that it is difficult to make
special protection for a single type of insects. Therefore, the author believes that the most
effective way to protect insects is to strengthen the protection of insect habitats, reduce
interference from human activities, and meanwhile enhance public awareness of the
importance of insects to the ecological environment - to recognize the relationship
between insect biodiversity, including pollinators, and natural ecosystems and human
production and life from a scientific perspective, rather than habitually classifying them
as pests or beneficial insects from a human perspective.

Key words: Pollination, insects, biodiversity, ecosystem, pesticides, climate
WANG Jing, WANG Xiaoqiong. Pollinator protection is of great significance to

enhancing ecosystem stability. BioGreen - Biodiversity Conservation and Green

Development. Vol.1, October 2024. Total Issues 68. ISSN2749-9065
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Excerpt Six of Letters - Testudinata Rescue and Biodiversity:

A brief discussion on pests and urban biodiversity conservation

By GAO Yilei
(The North China popular science communication team of endangered aquatic animal

rescue, China Society of Fisheries)

Abstract: Whenever spring comes, a large amount of chemical pesticides are sprayed in
urban communities, parks, and nature strips, which not only kills a large number of pests
as well as the natural enemies of pests and pollinators, but pollutes the soils when the
pesticides seep into the land. Taking Beijing as an example, this article classifies birds
and predatory insects at the upper reaches of the insect food chain, including population
size and quantity, and discusses the protection of pests and urban biodiversity. The author
argues that the so-called pests are a definition of human seeking benefits and avoiding
harm, and the existence of these pests also increases the complexity and stability of the
ecosystem.

Key words: Pests, cities, biodiversity conservation

GAO Yilei. Excerpt Six of Letters - Testudinata Rescue and Biodiversity: A brief
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Biodiversity surveys in mining areas should closely serve

ecological remedy or restoration goals

By ZHOU Jinfeng
(Fellow of the World Academy of Art and Science)

Abstract: Biodiversity surveys in mining areas are crucial to achieving the goals of
ecological remedy/restoration in mines. This article is based on a meeting on biodiversity
surveys and remedy in relevant mining areas in Beijing, which the author chaired and
attended. It argues that the biodiversity restoration or remedy in mining areas needs to
pay attention to preliminary biodiversity survey, and the survey needs to pay special
attention to closely focusing on and serving the restoration or remedy purpose and its
scope should fully cover local wildlife, plants, etc. The author emphasizes that the
specific line transect or quadrat in this biodiversity survey must be designed according to
local conditions and circumstances, ensuring that ecological remedy or restoration goals
will be completed in an economical, scientific and efficient manner.

Key words: Mining area, biodiversity survey, ecological remedy/restoration
ZHOU Jinfeng. Biodiversity surveys in mining areas should closely serve ecological

remedy or restoration goals. BioGreen - Biodiversity Conservation and Green

Development. Vol.1, October 2024. Total Issues 68. ISSN2749-9065
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Habitats of relevant mining areas.

(Source: State-owned Assets Supervision and Administration Commission of Miyun District)

By 2025, the ecological restoration tasks in Beijing’s mining areas will be completed.

(Source: State-owned Assets Supervision and Administration Commission of Miyun District)
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