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Introduction 
 
The story of the month reports the 2015 Nature Index China. In science and technology, China 
successfully launched its first dark matter satellite Wukong. China strongly commits to the development 
of quantum communication. China to strive for greater clout on the internet through global governance. 
China’s Nobel Prize win generates debate over the role of TCM. China to partner with Russia on nuclear 
cures for cancer. Another species of Chinese orchidaceae family discovered in Yunnan.  
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Story of the Month 
 

 

Nature Index 2015 China Shows China’s Significant Research Progress 
 

 
Nature published 2015 Nature Index China in early December to analyze research output in China 
between 2013 and 2015. Statistics have shown that thanks to the steady economic growth, enlarging 
talent pool supplemented by the growing number returning Chinese scientists trained overseas, rising 
investment on research and intensified international collaboration, China has emerged as a scientific 
superpower.  
 
Nature Index has shown that China’s research strengths are concentrated in specific subject areas. 
Chemistry and physical sciences are the dominant fields, accounting for 61% and 30% of China’s 
publishing output. “Newer fields” in life sciences and environmental sciences are also expected to make 
great advances in the near future, based on the rapid progress gained in the past 3 years.  
 
The superstar in China’s research landscape is the Chinese Academy of Sciences, the world’s largest 
institutional contributor to the Nature Index. CAS has taken 56 of the top 200 institutions in the index. The 
University of Science and Technology of China, the affiliated university, ranks in China’s top five university 
contributors.  
 
Between 2012 and 2014 3 cities in China outperformed the rest in research output. The northwestern city 
of Xi’an, featuring Xi’an Jiaotong University and its neighboring research institutions, shows the largest 
relative increase in WFC (weighted fractional count). Strong government financial backing has helped the 
city of Chengdu to develop its local universities and laboratories and to drastically increase its research 
output.  Thanks to the flagship Zhejiang University and the proximity to the headquarter of Alibaba, 
Hangzhou has become a thriving research, innovation and startup hub.  
 
The city of Hong Kong, Hefei and Tianjin stood out for collaborative orientation. While all main 
universities and institutions in Hong Kong are involved in international collaboration, University of Science 
and Technology of China, located in Hefei, is the driving force of the city’s collaboration with global 
partners. Universities and research institutions in Tianjin, on the other hand, were able to increase 
research output by forging solid local partnerships.  
  
11 cities are considered the research powerhouses in China, jointly accounting for 72% of China’s overall 
articles in the Nature Index in 2014. Beijing, with 5’163 AC (article counts), is the absolute leader in 
research, outperforming the runner-up city of Shanghai (AC: 1’955) by more than 200%. Other 
powerhouses are Nanjing, Hefei, Wuhan, Hong Kong, Tianjin, Hangzhou, Xi’an, Chengdu and Shenzhen. 
 
Worth mentioning is the fact that in the city of Shenzhen, Beijing and Wuhan are now becoming 
industrial bases built on the basis of cutting-edge sciences, thanks to the local research capacity and the 
generous local government support. Thanks to its flexible regulations and entrepreneurial environment, 
companies in Shenzhen now account for almost half of the country’s international patent fillings, mostly in 
the fields of telecommunications and electronics. Companies like BGI is also putting Shenzhen on the 
map of life science research landscape in China. In the case of Beijing, the city benefits from the 
technologies and talents coming from top universities and research institutions. The city of Wuhan is one 
of the fastest growing cities in China in terms of scientific output of its corporations. The thriving university 
spin-offs in the city is partially due to government policy incentive that strongly encourages technology 
transfer.  
 
 
 
 
 
 
 

http://www.nature.com/nature/supplements/nature-index-2015-china/index.html#editorial
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News 
 

1. China launches country's first dark matter satellite 
(Global Times, 17-12-2015) 

 

China on 17 December sent into space the country's first space telescope in a fresh search for signals of 
dark matter, invisible material that scientists say makes up most of the universe's mass. 
 
The Dark Matter Particle Explorer (DAMPE) Satellite, which has been given the moniker "Wukong" after 
the Monkey King from the Chinese classical fiction "Journey to the West," was launched at 8:12 a.m. 17 
Dec on a Long March 2-D rocket from Jiuquan Satellite Launch Center. 
 
It will enter a sun-synchronous orbit at a height of 500 kilometers to observe the direction, energy and 
electric charge of high-energy particles in space. 
 
The satellite is designed to undertake a three-year space mission, but scientists hope it could last five.  
 
They also hope the 1.9-tonne desk-sized satellite could help shine more light on the hypothetical mass 
during that short period. 
 
Dark matter, which does not emit or reflect enough electromagnetic radiation to be observed directly, is 
one of the huge mysteries of modern science. 
 
Theorized by scientists who could not understand missing mass and strangely bent light in faraway 
galaxies, dark matter has become widely accepted in the physics community even though its existence 
has never been concretely proven. 
 
Scientists now believe that only around five percent of the total mass-energy of the known universe is 
made up of ordinary matter -- protons, neutrons, electrons -- whereas dark matter and dark energy make 
up the rest. 
 
Exploration of dark matter could, therefore, give us a clearer idea about the past and future of galaxies 
and the universe, and will be revolutionary for the world of physics and space science, said Chang Jin, 
chief scientist on the project. [… …] 
 
Wukong will scan space in all directions in the first two years and focus on sections where dark matter is 
most likely to be observed afterward. 
 
More than 100 scientists will study the data. Initial findings will be published in the second half of 2016. 
 
Chang said Wukong has the widest observation spectrum and highest energy resolution of any dark-
matter probe in the world. 
 
The new satellite's observation spectrum is approximately nine times wider than the Alpha Magnetic 
Spectrometer onboard the International Space Station, while its energy resolution is at least three times 
higher than its international peers, according to Chang. 
 
However, he cautioned, there is no guaranteed success in the mission. 
 
"We have not entirely figured out the physical properties of dark matter, so no one is one hundred percent 
sure that the satellite can find it," Chang said. 
 
"As long as Wukong keeps working, it will open a new window for our search," he said, adding that the 
satellite could also serve as a cosmic ray telescope and be used to study the origin, transportation and 
acceleration of cosmic rays. 
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Chang, who is also vice director of the Purple Mountain Observatory in Nanjing, said it is hard to predict 
when dark matter could eventually be found and how to utilize its discovery. [… …] 
 
According to Ai Changchun, Wukong chief engineer, the mission is the first large-scale space science 
project in the world led by Chinese scientists. 
 
Wukong is first of four scientific satellites under a Chinese Academy of Sciences (CAS) space program. 
[… …] 
 
(http://www.globaltimes.cn/content/958989.shtml) 
 

 

2.  China set for quantum leaps in spook-proof communications  
(SCMP, 19-12-2015) 

 

China is on track to launch the world’s biggest spook-proof quantum communications system in the next 
six months, one that could eventually cover Hong Kong, a leading Chinese scientist said on 18 December. 
 
Beijing will send the world’s first quantum communications satellite into space in June – around the same 
time as it aims to put the world’s longest quantum communications network into service, according to Pan 
Jianwei, the projects’ chief scientist. 
 
On the sidelines of the World Internet Conference in Wuzhen, Zhejiang province, Pan said the network 
would stretch 2,000km from Beijing to Shanghai, and be the largest and most extensive quantum 
communications system in the world. 
 
Quantum technology is considered to be unbreakable and impossible to hack. It encrypts messages with 
a key of quantum particles and detects third-party attempts to intercept the particles. 
 
Pan is a physicist and vice-president of the University of Science and Technology of China in Hefei, Anhui 
province. His team’s groundbreaking experiment on quantum teleportation was voted the most important 
breakthrough in the field this year by the London-based Institute of Physics. 
 
Pan said the country’s leadership had also designated it as a top priority science development project. He 
said the projects’ applications would be experimental and small scale at first. “But we hope the Chinese 
network can be extended to cover the whole globe in one or two decades,” Pan said.  
 
He said the team was working with Alibaba, ZTE and other Chinese tech companies to commercialise the 
technology, and potential non-government clients included banks, financial institutes and research centres. 
He said they were “actively seeking cooperation with the city’s government and universities”. 
 
“Hong Kong as a telecommunications and financial centre is ideal for quantum communication. We are 
talking with the Hong Kong government and universities to see how we can bring it to Hong Kong,” he 
said. 
 
Pan said the quantum satellite could also benefit China’s “One Belt, One Road” strategy. Meanwhile, 
China is also investing heavily in developing quantum computing, a potentially game-changing technology 
that can do many calculations simultaneously trillions of times faster than the most powerful 
supercomputer today. 
 
Pan said a Chinese quantum computer could match the power of the Tianhe 2 supercomputer in some 
areas in the next five years. The Tianhe 2 is the world’s fastest supercomputer and was also built by 
Chinese scientists. 
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“I think it will still take a decade or two to see quantum computers being used in everyday life and enter 
the mass market. But I’m confident we will see it in our lifetime. Our age will be the quantum age,” he said. 
[……] 
 
(http://www.scmp.com/tech/science-research/article/1893063/china-set-quantum-leaps-spook-proof-
communications) 

 

 
3. China to strive for greater clout on the internet through global governance system 

(SCMP, 19-12-2015) 
 

As an emerging internet power, China will take on bigger responsibilities and push for new rules in the 
cybersphere, the mainland’s internet tsar said at the close of the World Internet Conference on 18 
December. 
 
In his closing speech at the event in Wuzhen, Zhejiang province, Lu Wei, head of the Cyberspace 
Administration of China, said Beijing would promote the building of internet infrastructure, step up 
innovation in the internet economy, and create a peaceful, secure, open and cooperative cyberspace. 
 
Lu also repeated Chinese President Xi Jinping’s call at the opening of the conference for a global internet 
governance system.Xi had said “existing rules governing cyberspace hardly reflect the desires and 
interests of the majority of countries”.Internet sovereignty – the right for a state to choose its development 
path, extent of regulation and online policies – should be respected, Xi said, adding that regulation was 
necessary to maintain order on the internet. 
 
China boasts the biggest number of internet users – 668 million people. It also has one of the world’s 
harshest internet censorship systems, blocking many social media and news sites. 
 
Jack Ma Yun, founder of internet giant Alibaba Group, echoed Xi’s views on online regulation. “I believe it 
will be a challenge to mankind if we do not apply systematic governance to the development of the 
internet,” Ma said. 
 
The mainland’s robust online industry and the emergence of world-class internet players like Baidu, 
Alibaba and Tencent showed that regulation had not stifled innovation and would not hurt development, 
he said. [… … ] 
 
“There is no international protocol on global cyberspace governance. China aims to create one and it 
depends on whether major players such as the United States ... are keen to join hands,” said Renmin 
University international relations professor Shi Yinhong. 
 
“It will be a long process ... to having countries participate and work out a new protocol. China clearly 
wants to play a very important role in the process.” 
 
China e-Business Research Centre director Cao Lei said Beijing hoped to join hands with other 
developing countries to gain greater control in cyberspace.“The internet is now closely related to the 
economy, and e-commerce to foreign trade,” Cao said. “The internet ... can interweave well with other 
industries. It has become a new opportunity for [China’s] economic restructuring.” 
 
China has launched an “Internet Plus” action plan to apply new technology to traditional sectors. The 
internet economy accounted for 7 per cent of GDP last year. 
 
(http://www.scmp.com/news/china/policies-politics/article/1893062/china-strive-greater-clout-internet-
through-global) 
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4. China to continue innovation-driven development strategy 
 

(China Daily, 21-12-2015) 

 
China will continue to implement the strategy of innovation-driven development and promote mass 
entrepreneurship and innovation, said a statement issued December 21

st
 after the Central Economic Work 

Conference. 
 
The Central Economic Work Conference, an annual meeting during which Chinese leaders review 
economic performance in the past year and map out plans for the next year, was held in Beijing from 
December 18

th
 – 21

st
. 

 
Reform and innovation will inspire creativity and new growth engines while facilitating upgrading in 
traditional industries and growth in emerging ones, said the statement. 
 
New measures will be explored to tap the potential of domestic demand and further expand consumption 
demand, according to the conference. 
 
As the country is undergoing an upgrade of its development pattern from an investment- and export-driven 
model to one driven by innovation and consumption, China has announced a range of measures for 
emerging businesses, including financial support, supporting infrastructure and administrative assistance. 
 
There are increasing signs that innovation is being embraced as a source of competitive advantage and 
meaningful advances are emerging in fields ranging from mobile apps, consumer electronics and 
renewable energy. 
 
In the first half of 2015, newly registered enterprises had a total registered capital of 12 trillion yuan (1.9 
trillion US dollars), up 43 percent from a year earlier. 
 
(http://europe.chinadaily.com.cn/china/2015-12/21/content_22767031.htm) 

 
 

5. Sino-Russian cooperation on nuclear cures for cancer 
(China Daily, 21-12-2015) 

 
Chinese and Russian top scientific agencies signed an agreement on December 18

th
 to make 

superconducting cyclotron (SC) therapy equipment, the first of its kind in the world aiming to provide the 
most advanced nuclear cure to some 14 million cancer suffers worldwide.  
 
An official from the Chinese Academy of Sciences (CAS) said as high-energy proton and heavy-ion 
radiotherapies are the world's most advanced radiation therapy technology, offering precision "strikes" for 
solid tumors in cancer patients, the design of the SC200 will be a "substantive contribution" to world 
healthcare. 
 
The China-Russia Superconducting Cyclotron Joint Research Center, set up on December 18th, will try to 
bring out related systems and components of SC200 in 2017 and construct the equipment in 2018, said 
Kuang Guangli, president of CAS Hefei Institutes of Physical Science (CASHIPS).  
 
The research center is jointly launched by CASHIPS' Institute of Plasma Physics and Russia's Joint 
Institute for Nuclear Research (JINR) based in Dubna, 110 kilometers north of Moscow. The two have 
been cooperating for more than 30 years. 
 
According to the International Agency for Research on Cancer of the World Health Organization, the 
number of cancer sufferers rose to an estimated 14 million new cases per year since 2012 and is 
expected to hit 22 million annually within the next 20 years.  
 

http://europe.chinadaily.com.cn/china/2015-12/21/content_22767031.htm
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Ludmila Ogorodova, vice-minister of Russia's Ministry of Education and Science, said at the launching 
ceremony that she is fully confident the advanced equipment will provide better cures for cancer, which is 
a mutation with a wide range of causes, including environmental risks.  
 
She said the 21st century will be a century for big science, and the establishment of the Russian-Chinese 
joint center will be a base for research and innovation for scientists from the two nations.  
Cao Jianlin, former vice-minister of China's Ministry of Science and Technology, said he is pleased to see 
the steady growth and enrichment of the long-term Sino-Russian cooperation in the field of science and 
technology.  
 
While believing the SC therapy equipment will be a success, he called for the early completion of it in 
order to offer cures to cancer sufferers as soon as possible.  
 
Kuang said the future SC therapy equipment will be stationed in Hefei's Ion Medical Center, which is to be 
built by CASHIPS and Hefei municipal government and hoped to be one of the country's leading 
institutions providing appropriate medical treatment and rehabilitation services for cancer patients.  
 
According to China's National Cancer Registry Center, the number of new cancer patients rose to some 
3.12 million each year in the country, and is expected to climb to 4 million by 2020. 
 
(http://europe.chinadaily.com.cn/china/2015-12/21/content_22763708.htm) 
 
 
6. Another New Species of Chinese Orchidaceae Family Discovered in Yunnan 

(CAST, 25-12-2015) 

 
A new species of Orchidaceae family, discovered several years ago by Prof. HU Guangwan, curator of 
Herbarium of Wuhan Botanical Garden, was published on the latest issue of Phytotaxa.  
 
Prof. HU Guangwan discovered the new species, namely Habenaria luquanensis G. W. Hu, at a slope of 
Luquan County, Yunan Province in July 2009. At the first sight, its common appearance didn’t attract too 
much attention. However, in July 2011, Prof. HU found another population with similar morphology 10 
kilometers away from the location where it was firstly detected.   
 
Having compared the individuals of two populations, Prof. HU found that its characters maintain stable 
and distinctively differ from other known species. Thus, the newly discovered plant might be a new 
species. In addition to sufficient literature query and repeated comparison between entities and specimens, 
Prof. HU confirmed it to be a new species of Habenaria.   
 
Under the help of Dr. LONG Bo from Yunnan University, the description of this new species was published 
in the latest issue of Phytotaxa entitled “Habenaria luquanensis (Orchidaceae), a new species from 
Yunnan, China”.  
 
With devoting to resources and taxonomy research, Prof. HU discovered and described the third one new 
species of Orchidaceae family. All the three species, including Dendrobium wangliangii G. W. Hu, C. L. 
Long & X. H. Jin, Cremastra malipoensis G. W. Hu and H. luquanensis G. W. Hu, were found in Yunnan 
Province, indicating that it has rich types of Orchidaceae family. Furthermore, more in-depth investigations 
and researches are needed.  
 
(http://english.cas.cn/newsroom/research_news/201512/t20151225_157861.shtml) 
 
 
7. China’s Nobel Prize Win Rekindles Debate Over the Role of TCM 

(SCMP, 02-12-2015) 

 
China's Tu Youyou collects her country's first Nobel Prize for medicine next week for extracting an anti-
malarial drug from a herb mentioned in a traditional text. 

http://www.mapress.com/phytotaxa/content/2015/f/p00238p195f.pdf
http://www.mapress.com/phytotaxa/content/2015/f/p00238p195f.pdf


 

 

         Science, Technology and Education Section 

 科技与教育处 
 

                   Page: 8/9 

 
But her award has also prompted a debate over the relationship between medical science and traditional 
Chinese medicine. 
 
Tu derived artemisinin from sweet wormwood, which she found cited in a 4th century traditional Chinese 
medicine document as a treatment for fever. She thus developed a crucial weapon in the global fight 
against malaria as resistance to other treatments spread. 
 
Traditional medicine, or TCM, is a source of cultural pride in some Chinese quarters with Beijing planning 
to expand its provision. Premier Li Keqiang also seized on the Nobel award, hailing Tu's discovery as “a 
great contribution of TCM to the cause of human health”. 
 
But Nobel committee member Hans Forssberg was adamant: “It's very important that we are not giving a 
prize to the traditional medicine,” he said. He stressed the award was only for the scientific work that had 
been inspired by it. 
 
Traditional Chinese medicine practitioners say Tu’s award could encourage similar research, but it may 
ignore the basic principles underpinning their approach. 
 
TCM is based on a set of beliefs about human biology, including the existence of a life force, “qi”, and that 
illness is the result of “imbalances” between the five elements -- fire, water, earth, metal and wood -- in the 
system. 
 
There is no orthodox evidence for such concepts and the respected scientific magazine Nature has 
described TCM as “largely just pseudoscience, with no rational mechanism of action for most of its 
therapies”. It labelled them an “arcane array of potions and herbal mixtures”. 
 
Lan Jirui, who has a booming TCM private practice in Beijing, said: “Many fear that the recent Nobel Prize, 
which celebrates westernized Chinese medicine, will end up doing more harm than good for authentic 
traditional medical practice. “The human body is very complicated -- you cannot see it only as a machine,” 
he added. “The scariest thing is to lack confidence in your own traditions, to allow others to 'update' you, 
and then destroy what you had.” 
 
Many mainstream medicines were originally derived from plants and some researchers are looking for 
active ingredients in TCM components, even though Tu failed to find other such drugs despite years of 
efforts. 
 
“It's good to look into ethno-pharmacology,” said Fan Tai-Ping, head of the Chinese Medicine Laboratory 
at the University of Cambridge. “Medicine has evolved since the dawn of humanity, and science,” he said. 
“We need to have evidence, but there's the possibility now, thanks to science, to begin to discuss this 
problem, how we can see East and West come together.” 
 
With no standardised guidelines, TCM can offer radically different diagnoses, based on observation and 
pulse-taking, for the same symptoms. Similarly, prescriptions are highly variable, made up of multiple 
herbs, minerals and animal parts -- sometimes from endangered species, now officially banned -- along 
with massages, acupuncture and other treatments. 
 
TCM is an enormous industry in China, with a total value in excess of US $91 billion in 2013, a third of the 
total output of the country's medical industry, according to the state-run news agency Xinhua. 
 
The government has upped funding and support in recent years, even though most health facilities use 
orthodox medicine. National healthcare guidelines released in May said every county and municipality 
should seek to have a dedicated TCM hospital by 2020. 
 
“TCM should be China's solution for improving its medical care”, especially as it was “relatively cheaper 
than Western medicine”, Wang Guoqiang, director of the State Administration of TCM, told a conference 
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last year. “TCM is a form of heritage passed down from our ancestors that can offer an instructive 
approach to modern medical reform,” he added. 
 
But specialists say there is an internal contradiction between the nationalism implicit in such assertions 
and TCM's claims of universal applicability. 
 
“It is essential to keep the struggle for cultural identity separate from actual medical practice,” said Volker 
Scheid, an anthropologist at London's University of Westminster who has studied TCM for 30 years. “I'd 
say 95 per cent of Chinese would think that I cannot be a very good TCM practitioner because I'm not 
Chinese, but at the same time, China wants to make Chinese medicine global. “If you want to make it truly 
global, you have to take it away from China.” 
 
(http://www.scmp.com/news/china/society/article/1885837/chinas-nobel-prize-win-rekindles-debate-over-
role-traditional) 
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