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B Global data are critically needed for better understanding of the earth, for
solving major issues on global resources and environments, and for
harmony between man and nature.

B There are many kinds of digital Earth characterized by physics, such as
Google Earth, but digital Earth characterized by chemistry are still in the
beginning stage.
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® “Chemical Earth” is a digital Earth
presenting data and distribution maps for
all naturally occuring chemical elements. g EIE

® The International Big Science Program of |Gl
“Chemical Earth” initiated by the i
UNESCO International Centre on Global-
scale Geochemistry (ICGG) in 2013.

€ The implementation of “Chemical Earth”
was included in the agreement between
China government and the UNESCO
(resolution 37C/33) in 2023.
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The Goal is to create a digital Chemical Earth presenting data and distribution
maps of all naturally occurring chemical elements on the Earth by global
geochemical observation for sustaining harmonious development of natural
resources and environments.
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1. Creation of Global Geochemical Baselines Networks for each grid of
80kmx80km. The database accompanying spatial maps can be used to establish
a current geochemical baseline against which future human-induced or natural
changes to the chemistry of the land surface may be recognised or quantified.
2. Creation of China Geochemical Observation Networks for Monitoring
Chemical Changes induced by anthropogenic emission or natural process

3. Creation of digital Chemical Earth platform allowing anyone to access vast
amounts of geochemical data and maps through the Internet

4. Assessment endowments of global mineral resources based on data

5. Environmental risk and green farmland assessment based on baselines data.
6. Exploration for knowledge of global changes induced by carbon
spatiotemporal distribution and circles, and of major historic geological events,
such as extinction based on trace elements.
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€ 1. Created an International cooperation network with 42
countries

€ 2. Global Geochemical Baselines covered approx. 1/3 of
the land of the Earth, with 62-76 chemical elements.

4 3. China Geochemical Observation Networks completed
3-round observations with 81 chemical parameters.

€ 4. Geochemical Mapping for Green Food Producing
Areas: completion of 1 county with 391 villages and 5
farms.

4 5. Creation of digital Chemical Earth: 37TB with 62-76
elements (www.globalgeochemistry.com)
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http://www.globalgeochemistry.com/
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1. Application of Global Geochemical Baselines Data for the global risk
assessment of toxic metals in soils

€ The area with toxic metals (Cd, Hg, As, Sb, Pb, Zn, Cu, Ni) exceeding the safe risk limits
of soils is 30.9%, 23.5%,17.1%, and 10.9% in Europe, USA, China, and Australia
respectively according to China Soil Risk Standard (GB 15618-1995) , higher percentage
in Europe according to Europe Standard (EU 2002, Anita, et al., 2010).

€ The highest proportion of toxic metals exceeding the risk limit may be due to , as least
in part, the long industrial history of Europe.
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2. Soil Risk Results from China Geochemical Observation Networks

Comparing the 3-round observation data for toxic metals of As, Cd, Cr, Cu, Hg, Ni, Pb and Zn in 2000,

2010, and 2020 throughout China, the results shows that:

@®The areas exceeding the risk limits mainly occur in the Southwestern China where rocks contains high
concentrations of base metals and at lower reaches of the Pearl River of southern China where the
largest industrial region is located in China.

¢The 7 major grain producing areas: the concentrations of the toxic metals are generally under the risk
limits except Cd exceeding the risk limit in the southern grain producing area.

€The mining and industrials areas: the concentrations decreased from 2000 to 2020 in western mining and
industrial areas.

®The metropolis areas: the concentrations of toxic metals slightly increased in eastern China from 2000 to
2020.
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3. Green farmland identification using QR code
Green farmland was certified to give a green color QR code allowing anyone to query the data
through the website and mobile phone.

Greenland QR Code for each village farmland of Yongging, Hebei Province

-’lf' EIRCPER BESN CTERARE BENE EAKE Sets bt S L

K o iﬂibﬁﬂ(?ﬁgﬂﬂﬁiﬁibﬁﬂﬁ Chakou Village,

7 i i%%éﬁg%: YQ091 Yonggqing, Hebei

KBRS - . No: 47

=R Mobile phone o:

ﬂg,ﬁ. fﬂjbéﬂixaaﬂifﬁﬁﬂﬁﬂﬁﬁ p LOI"Ig.: 1160 25'5411
Lat.: 39° 19'39"

O . pH: 8.5

& = > Beneficial

elements(ppm):

Certification for greenland (NY391)

aaaaaa | | bl gt UNESCO ICGG (N)852,(P)1097,(K,0)
management : A ; ' i o ) ‘: gl AT Ky Key Laboratory of Geochemistry, MNR 22700
""" ‘ ” — ) e . Toxic metals(ppm):
X EEBBFERD (Cu)1o7,
TEFEERS: YQ255 (Pb)18.6,(Zn)60.7,(Ni)
KEFERS: - 24.5,(Cr)61.5,(Cd)0.12
,(As)8.35,(Hg)31
Others:(Se)0.14,(F)45
9,(1)3.65
meet the standards
for Green Food
Certification for greenland (NY391) Producing
UNESCO ICGG

-----

Key Laboratory of Geochemistry, MNR



¥k SR Challenge and Outlook
= FHEkDigital Chemical Earth

« 1. Coverage of 33% world’ s land surface

« Develop more state partners to further establish an international cooperation network
« 2. Standardization of methods
The methods improved to suitable for world’ s diverse terrains

« 3. Big Data Application in sustainable development

Environment and health

Land use and improvement of the agricultural output
Global change

Mineral resources

« 4. training to support the developing countries

provide digital Chemical Earth knowledge and technical assistance to developing countries
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We still have a long way to go, though a big step closer to our dream of a digital

Chemical Earth

All countries or scientists are welcome to participation in the Program.
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EARTH OBSERVATIONS

IUGS Commission on
“Global Geochemical Baselines”

of the Earth’s Land Surface

UGS Son e www.globalgeochemistry.com



http://www.globalgeochemistry.com/
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