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背景Background
数字化学地球Digital Chemical Earth

◼ 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. 

◼ 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. 

Google Earth Chemical Earth



◆ “Chemical Earth” is  a digital Earth 

presenting data and distribut ion maps for 

all  naturally  occuring chemical elements. 

◆ The Internat ional Big Science Program of 

“Chemical Earth” init iated by the 

UNESCO International Centre on Global -

scale Geochemistry ( ICGG)  in 2013.

◆ The implementat ion of “Chemical Earth” 

was included in the agreement between 

China government and the UNESCO 

(resolution 37C/33)  in 2023.

背景Background
数字化学地球Digital Chemical Earth



The Goal is  to create a digital Chemical Earth present ing 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.

背景Background
数字化学地球Digital Chemical Earth



1.  Creat ion  of  G lob al  Geochemical  Basel ines Netwo rks f or each  gr id o f  

80kmx80km.  The database accompanying spatia l  maps can be u sed to establ ish 

a  cu rren t g eo ch em ical  basel ine  again st  w hich fut ure  human -induced or natura l 

changes to the  chemistry of  the  lan d sur face may be recognised  or  quanti f ied .

2 .  Creat ion  of  China Geochemical  Observation Networks fo r Moni toring 

Chemical Changes ind uced  by anthropogenic  em ission or natura l process

3.  Creat ion  of  digi ta l  Chemical Ear th pla tform a l lowing anyone t o access vast 

amoun ts  of  geochemical data  and maps th roug h t he  Internet

4 .  Assessm en t end owments  of  global  mineral  resources based o n d at a

5 .  Environment al  risk  and green  farmlan d assessm en t b ased on baselines d at a.

6 .  Explo rat ion for  know ledg e of global  chang es induced by carb on 

spatiotempora l dis tribut ion  and c i rc les ,  an d o f m ajor  h is tor ic geologica l even ts , 

such as extinctio n b ased on trace  e lements .

任务Tasks
数字化学地球Digital Chemical Earth



◆ 1. Created  an Internat ional cooperation network with 42 
countr ies

◆ 2. Global Geochemical Baselines covered  approx. 1/3 o f 
the l and of  the Earth, with 62 -76 chemical elements. 

◆ 3. China Geochemical  Observation Networks completed 
3-round observat ions w ith 81 chemical  parameters.

◆ 4. Geochemical Mapping for  Green Food Producing 
Areas:  complet ion  of  1 county with 391 vil lages and 5 
farms. 

◆ 5. Creation of  digital Chemical  Earth : 37TB wi th  62-76 
elements (www.g lobalgeochemist ry.com)

进展Progress
数字化学地球Digital Chemical Earth

Global baseline networks

China observation networks

Digital Chemical Earth

http://www.globalgeochemistry.com/


应用Application
数字化学地球Digital Chemical Earth

1. Applicat ion of Global Geochemical Baselines Data for the global risk 
assessment  of  toxic metals in soils

◆ The a rea with  toxic met als (Cd,  Hg,  As ,  Sb,  Pb,  Zn,  Cu,  Ni )  exceeding the sa fe r isk l imits  
o f so i ls is 30.9%, 23 .5%,17 .1%, and 10 .9% in Europe ,  USA, China ,  and Austral ia 
respect ively  according to  China Soi l  Risk Standard  (GB 15618 -1995)  ,  higher  pe rcent age  
in  Europe  according to  Europe Standard  (EU 2002,  Anita,  et  al . ,  2010).  

◆ The h ighes t propor tion  of  tox ic meta ls exceeding the r isk l imit  may  be  due to  ,  as least 
in  par t,  the long indust rial  h istory  of Europe .  
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应用Application
数字化学地球Digital Chemical Earth

2. Soil  Risk Results from China Geochemical Observation Networks

Co m p a r i ng  t h e  3 - r o u n d  o b s e r v a ti o n  d a t a  f o r  to x i c  m e ta l s  o f  A s ,  C d ,  C r,  C u ,  Hg ,  N i ,  P b a n d  Z n i n  200 0 ,  
20 10 ,  a nd  2 020  th r o u g h o u t  C h in a ,  t h e  r es ul t s  s h o w s  th a t :
◆T he  a r ea s  e xc e e d i n g  th e  r i s k  l i mi t s  m ai n l y  o c c ur  i n  t he  S o u t h we s t e r n  C h in a  wh e r e  r o c k s  c o n ta i n s  h ig h 

c o n ce n t r at i o n s  o f  b a s e  me t a ls  a n d  a t l o we r  r e a ch e s  o f  t h e  P e ar l  R i ve r  o f  s o u t h e r n C hi n a  wh e r e t h e  
l a rg es t i n d u s t r i a l  r e g i o n  is  l o c a te d  i n  Ch i na .

◆T he  7  m a jo r  g r a i n  p r o d u ci n g  a re a s :  th e  c o nc e n t r at i o n s  o f  t h e  t o x ic  m et a l s  ar e  g e n e r a l l y  un d e r  t h e  r i s k  
l i mi t s  e xc e p t  C d  e xc e e d i n g  th e  r i s k  l im i t   i n  t h e s o u t h e r n  g r a i n  p r o d u c in g  a r e a .  

◆T he  m i ni n g  a n d  in d u s t r i a l s  ar e a s :  t h e  co n c e nt r a t i o ns  d ec r e a s e d  fr o m  200 0  t o  2 020  in  we s t e r n  mi n i n g  an d  
i n d u s t r i a l  a re a s .  

◆T he  m e tr o p o l i s  a r ea s :  t he  c o n ce n t r at i o n s  o f  t o xi c  me t a l s  s l ig ht l y  in c r e as ed  i n  e as te r n  C h i n a f r o m 2 000  t o  
20 20 .  
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应用Application
数字化学地球Digital Chemical Earth

Chakou village, 

Yongqing, Hebei

No：47

Long.：116°25′54″

Lat.：39°19′39"

pH：8.5

Beneficial 

elements(ppm)：
(N)852,(P)1097,(K2O)

22700

Toxic metals(ppm)： 

(Cu)19.7, 

(Pb)18.6,(Zn)60.7,(Ni)

24.5,(Cr)61.5,(Cd)0.12

,(As)8.35,(Hg)31

Others:(Se)0.14,(F)45

9,(I)3.65

meet the standards 

for Green Food 

Producing 

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

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.

Certification for greenland（NY391）
UNESCO ICGG

Key Laboratory of Geochemistry, MNR

Certification for greenland（NY391）
UNESCO ICGG

Key Laboratory of Geochemistry, MNR

北岔口村农田

艳芬农场

Mobile phone



挑战与展望Challenge and Outlook
数字化学地球Digital Chemical Earth

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

• Develop more state par tners to fur ther establish an internationa l cooperation network

• 2. Standardization of methods

The methods improved to suitable  for world’s diverse terrains  

• 3. Big Data Application in sustainable development

Envi ronment and heal th

Land use and improvement of  the agricultural output

Global change

Mineral resources

• 4. training to support the developing countries

provide digi tal Chemical Ear th knowledge and technica l ass istance  to developing countries



挑战与展望Challenge and Outlook
数字化学地球Digital Chemical Earth

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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谢谢Thanks

Ministry of Natural Resources

www.globalgeochemistry.com

China Geological Survey

http://www.globalgeochemistry.com/
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