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The SinoProbe – Deep Exploration in China, is a
multidisciplinary earth science program in China, with
the all aim to reveal the composition, structure and
evolution of the continental lithosphere beneath
Chinese continent, and promote capabilities of the
scientific research and understanding of the Earth,
exploration of natural resources, and early warning of
geo-hazards. And to undersand several first-order
problems in Earth Sciences in central and eastern Asia

What is SinoProbe



The SinoProbe-Ⅰ started in 2008. The first 6 years
from 2008-2014 is the initial phase of the SinoProbe,
which is focused on the testing of the feasibility of
deep exploration technologies in geophysics,
geochemistry, and continental deep drilling in China.
And procedure of data processing, and develop the
deep exploration instruments.
The total budget of the SinoProbe-Ⅰ is ca. $200M for
2008-2014.

SinoProbe-Ⅰ



China continent is controling under two geodynamics system, eg.
plate collisin of Asia and India, and Pacific plate subdution. 



Deployment Map of SinoProbe
(2008-2014)
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Affiliated Institutions and Researchers of SinoProbe

118 Institute\Universities and 1500 scientists and engineers were
involved; There are 10000 workers involving into the field 
exploration.



6160 km deep seismic reflection profiles crossing
major orogens and basins in the Qinghai-Tibetan
Plateau, the South China, the North China, and the
Northeastern China.

• 585 broad-band seismic stations and deploying
length of 7300 km, paralleling to reflection profiles.

• 5080 km deep seismic wide-angle reflection and
refraction profiles.

• 1229 MT sounding with length of 3300 km.

Big Data: Nation-Wide Geophysical Data
Up to 10 TB



Dense 1°×1° MT Standard Array observations:
the North China (115 sites and 1386 physical
points) and the Qinghai-Tibetan Plateau (88 sites
and 874 physical points).

Nation-wide 4°×4° MT Standard
Array observations: total 47 first-
order sites and 834 physical points.

Big Data: Nation-Wide Geophysical Data



Nation-wide geochemical baseline
framework with cell size in 160
km×160 km, and 12000 samples
analyzed with 78 crustal elements.

Big Data: Nation-Wide Geochemical Data



• 11 holes, >20000 m scientific drilling;
• 15 deep-hole stress measurement and monitoring;
• 2300 samples for petrophysical property experiment:.
• Total data base collected: up to 20 TB.

Publication:
1100 papers.
61 inventions patents,

and 18 new-types
approved.

Approved 21 software
copyrights.



Crustal-scale duplexing beneath the Yarlung Zangbo
suture in the western Himalaya  
Rui Gao, Zhanwu Lu, Simon L. Klemperer et al.,,

Figure 1 | Geologic setting for reflection 
profile HKT-B Figure 2 | Pre-stack time migration 

of reflection profile HKT-B2016, Nature Geoscinecs

Gao et al., 2016,
Nature Geoscinces



Cross section of Daba Shan thrust belt

Dong et al.,2013,  Geology



u Bring up the technological process suited to 3D 
exploration and modeling of the ore concentration district

3D of  mineral deposit in East China
Luzong Ore District 



河北易县紫荆关应力解
除测试试验现场
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Stress change record of the Tohoku 
earthquake, 11 March, 2011 at Pinggu 
station, Beijing,（2011/3/9-2011/3/14）

Water lever change record of Tohoku 
earthquake（2011/2/27-2011/3/14）

TOHOKU



Software plateform

Cable-free seismic 
exploration system

3D electromagnetic 
exploration system

Instrumentation development

Developing Technological: Some instrumental platforms for deep exploration and
data processing are developed by the SinoProbe.

Unmanned aerial vehicle 
aeromagnetic system

10km continental scientific 
drilling equipment
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SinoProbe-Ⅱ(2018-2030?)

China has already fully employed the national strategy of
big scientific research on “Deep Space, Deep Earth and
Deep Ocean” for 2030. Recently, to probe into the Deep
Earth has been planed as a priority in the national
strategy following the SinProbe-Ⅰ.
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To 
development 
of exploring 
system of 
technology 
and 
equipment

To focus on 
deep energy  
\ mineral 
resources 
\geo-harzads
and urban 
undergroud
space 

To reveal 
structures of 
deep earth and 
to 
understanding 
the deep 
process 
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4 deep levels to probe and exploration
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Conduct urban underground space resources,
establish 3D geological models at depth of 200m,
and evaluate the volume of urban underground
space resources to ensure overall urban safety
and safe utilization of underground space
resources.

Project 1: Underground Space Survey and Safe Utilization
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Focus on major aquifer structural exploration at the depths of 500-

2,000m, explore new room for emergency water supply; increase supply 

capacity in regions with dense population and fast economic 

development.
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Structure of main aquifer in the North China Plain
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n Understand deep controlling 
and space distribution of 
minerals, innovate deep 
metallogenisis theories and 
develop deep exploration 
technologies, and form 
effective 3-D exploration 
technology capabilities at the 
depth of 3,000m
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n Focus on super-deep oil and gas (6000-10000m), deep shale oil 
(>3500m), shale gas (>4000m), as well as organic and inorganic 
composite hydrocarbon; Identify hydrocarbon accumulation 
mechanisms to evaluate resources potential
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Carry out deep geothermal resources exploration; Reveal 
accumulation mechanism of deep geothermal resouces; Form 
geothermal resources exploration and development technologies; 
Evaluate geothermal resources potential; Build geothermal scientific 
development and utilization platforms; Propose scientific development 
and utilization of regional geothermal resources; 

EGS
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Build well group (4000-7000m) observation systems along Tan-lu Fault 
Zone in east and Longmenshan Active Fault in west of China; Realize the 
combination of surface seismic stations, surface and underground (less 
than 1000m) stress.
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(1)National stress monitoring network; 

(2)stress observation station group of major active 

faults。

Establish stress monitoring networks of China’s major tectonic 

units and active belts and observation stations of major active faults 

so as to increase the level of crustal activity monitoring.

Deploy 100 drilling 
holes to carry out deep 
hole monitoring 
measurement along the 
4 national stress 
measurement profiles.
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Development in key deep exploration instruments and equipment;such 

as super deep scientific drilling equipment(15000m).
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n Strengthen exploration of the lithosphere and composition of Eastern 
Central Asia and reveal the deep process and relevant influence on 
surface environment\resources\geoharzads. 

2016—20302016—2030

Deep seismic profiling



“The Earth CT”: an international cooperation
• To integrate the profilings to make a global transection

• Leading by deep seismic reflection technology and adopting 
multi-disciplinary approaches, transcontinental, continental-
oceanic, super-long and high-resolution will focus on 
comprehensive research on geoscience transect.



1、Lithosphere transect and geoscience corridor 
in global “Big Cross” 

(1) Eurasian continent-Atlantic-North American continent 
transect and corridor (A-F transect, about 20,200km). 

(2) India-Tibetan Plateau-Baikal-Siberia geoscience transect
(Chart 1, G-H transect, about 8,000km).

2、 Lithosphere transect and geoscience corridor 
in Critical Zones 
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Mw9.0

日本宫城大地震

Tohoku Earthquake(Mw9.0)



SongLiao Basin

DAQING



俄罗斯地球探测剖面



欧洲地球探测计划
EuroProbe





Imaging of lithosphere across the trancontinent



International Cooperation Organizations



坚持国际合作的开放原则

NSF & IRIS visitors in Beijing, Apr 26-27, 2011



International symposium of deep exploration into 
lithosphere-2011.Nov. Beijing

Sinoprobe has insisted on open to international family since its initial. All of results
have displayed on platform of AGU, EGU, IGC, SGE and China from 2009-2013.
The international symposium of deep exploration into lithosphere hes held on 16-
18, Nov. 2011, Beijing co-hosted by Sinoprobe, IRIS, ICDP and ILP.



Press conference :
SinoProbe: An Unprecedented View 
Insight Earth’s Largest Continent
AGU Fall Meeting, San Francisco, 2013.12.9. 
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Introduction of Sinoprobe-2
AGU Meeting, 2016.12.15

Jeffery F. Director EarthScope National Office
Tim Ahern, Director of Data Services, IRIS 
Hans Thybo, President EGU and ILP
Irina Artemieva, EGU Chair of Geodynamics;
Uli Harms, head of ICDP;
Thomas Secrete-general,ICDP;
Randy Keller，Oklahoma University.
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Liu Mian ,Misouli University
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