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0 Introduction——IHFC Members 

2023-2027, 20 members in total

Group photo of the new members of the International Heat Flow Commission 

after the election on 17th of July 2023

Sven Fuchs 

(Vice Chair)

Raquel Negrete-Aranda

(Chair)

1 Developed and launched heatflow.world as 

IHFC’s official global data infrastructure

2 Led global data assessment and fellowships 

for community collaboration

3 Organized symposiums, Global Heat Flow 

Day, modernized statute, open journal archive



0 Introduction——Chinese IHFC Members 

Wang, Jiyang, IGGCAS | 1983-1995

Tan, Tiongkie, IGGCAS | 1987-1991

Shen, Xianjie, IGGCAS | 1991-1995

Hu, Shengbiao, IGGCAS | 1999-2011

He, Lijuan, IGGCAS | 2011-2023

Liu, Shaowen, Nanjing | 2019-2027

Jiang, Guangzheng, Chengdu | 2023-2027

Wang, Yibo, IGGCAS | 2023-2027

Wang, Kelin (CAN) | Term: 1983-1995

Huang, Shaopeng (USA)| Term: 1995-2023

1963~, 8 Chinese and 2 overseas Chinese
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0 Introduction——Chinese IHFC Members 

NCC from the west to east, the RBL gradually decreases,

RBL Thinning Links closely to Cratonic Destruction

mW/m2

East

China

Cold crust
Hot mantle

Hot crust
Cold mantle

China’s heat flow distribution pattern exhibits

“east-high, west-low” and “south-high, north-low”

( He, 2014; 2015 )

( Wang et al., 1981;

Hu et al., 2001;

Wang et al., 2024)

Xiong'an New Area's Geothermal Resource Utilization Model 

Promoted Globally by International Renewable Energy Agency

( Shen et al.,1983; Science Bulletin

Francheteau et al., 1984, Nature)

( Shen et al.,1984, 

Science China)

Clarified the origin of the high heat flow on the Tibetan Plateau 

and guided geothermal exploration in Yangbajing. 

At peak production, it supplied over 90% of Lhasa’s electricity.

( Pang et al., 2015)

( Pang et al., 2021)
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Mechanical Thermal Seismic Electrical

Methods for Investigating the Structure 

of the Lithosphere ( Eaton et al., 2009 )
Different disciplines have different definitions 

of the lithosphere ( Eaton et al., 2009 )

Lithosphere ：Vital channel for the exchange of matter and energy between the 

Earth's interior and its surroundings

0 Introduction——Lithosphere



Heat Flow：the amount of heat that passes through 

a unit area of the Earth's surface per unit time by conduction.

q = -K × (dT/dz)

0 Introduction—Heat Flow: Important indicator for studying geosciences

Schematic diagram showing the relationship between 

magma intrusion and heat flow

High-temperature latent 

geothermal resources

Schematic diagram of the relationship between 

deep dynamic processes in subduction zones 

and heat flow

(Nafiz Maden, 2013)

Heat Flow

Asthenosphere

Subducting lithosphere

Development and utilization of geothermal resourcesTheoretical Research

Heat Flow



0 Introduction—The Importance of Compilation and Measurement

The distribution of heat flow is closely related to deep geodynamical processes such as tectonic background, 

lithospheric thickness, and magmatic activity. 

Heat flow data is a significant parameter for conducting geothermal resource evaluation, oil and gas exploration, and 

other production activities.

T、TG

1 Temperature、Gradient

2 Conductivity、Heat Production

3 Mantle heat flow

Heat

Flow

Thermal

structure

Heat Production Thermal state and 

mechanisms

Tectonic background

Heat flow
Conductivity

Numerical simulation

heat 

generation

thermal 

refraction

Heat FlowHigh Low
Mantle heat flow

Temperature



0 Introduction—Historical processes of heat flow study in China
4 generations 

~40 yearsNo Time Number Heat Flow（mW·m-2） References

1 1988 167 63.3 (Wang and Huang, 1988)

2 1990 366 70.1 (Wang and Huang, 1990)

3 1992 441 68.9 (Huang and Wang, 1992)

4 1994 485 68.4 (Wang et al., 1996)

5 1995 681 65.6 (Xiong et al., 1995)

6 1999 723 64.9 (Wang, 1999)

7 2000 862 62.6 (Hu et al., 2000)

8 2012 921 - (Wang et al., 2012)

9 2013 974 - (Zhao, 2013)

10 2014 1098 60.2 (Huang, 2014)

11 2016 1230 60.4 (Jiang et al., 2016)

12 2024 2337 67.0 (Wang et al., 2024)

Shaopeng Huang, Shengbiao HuJiyang Wang

Data have been complied 12 times, five of which have been published

Resolution, accuracy improved
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1. Thermal Structure of China—Optimizing Geothermal Database Development

Distribution Map of China's Original Heat Flow sites New Distribution Map of Heat Flow sites in China

4th Edition 
(2016)

(Includes 182 items personally)

5th Edition 
(2024)

N=1166 N=2337

Add：1171 

Delete：64 

Correct：363 

Recalculate：99 

(Wang et al., 2024)(Jiang et al., 2016)

Newly Added 

Compilation

www.heatflowdata.cn



As of 2024, Continental China has recorded 2,337 heat flow measurements.

Considering both tectonic unit area and the quality, the weighted average value is 67±16 mW/m².

4th Edition Heat Flow Average

61.5 mW/m²

(Jiang et al., 2016)

Global Terrestrial Heat Flow 

Average

67 mW/m²

(Lucazeau, 2019)

1. Thermal Structure of China—Average Heat Flow Values

www.heatflowdata.cn



Southwest and Taiwan Province: Extremely high (≥75 mW/m²);

Eastern and central-northern China: High (65–75 mW/m²);

Central-southern regions: Low (50–65 mW/m²); Northwest region: Lowest (<50 mW/m²)

1. Thermal Structure of China—Reconstructing the Heat Flow Map

www.heatflowdata.cn



The lithospheric thermal thickness beneath continental China exhibits significant heterogeneity, 

with stable cratonic regions exceeding 200 km; orogenic belts typically ranging between 100 and 

200 km; and destructed cratonic areas generally thinning to less than 100 km.

1. Thermal Structure of China—Thermal Thickness Map

www.heatflowdata.cn



Schematic Diagram of Heat Flow, Thermal 
Structure, and Tectonic Setting of China

Southwestern
Hot crust

Cold mantle

Northwestern
Cold crust

Cold mantle
cold
warm
hot

Central
Warm crust

Warm mantle

Deep Dynamic Connections Between the 
Qingzang Plateau and Eastern China

– Lower Crustal Flow and Mantle channel Flow

（Liu et al., 2003）

Eastern Region: Plate subduction, back-arc extension
South China Sea: 30–15 Ma; East China Sea: ~5 Ma; 

Sea of Japan: 25–14 Ma

E China Trench

forearc basinback-arc basin

Volcanic arc

Southwest Region: Multiple-phase 
Neogene collisions

Indian Plate escape: 27–23 Ma

Central-Northwest Region: 
Pre-Cenozoic Orogenic Belt or Craton

Localized Cenozoic Rift Valley

Subduction of the West Pacific Plate

SW Hot crust-Cold mantle (High crustal heat flow) India-Tibetan Collision

1. Thermal Structure of China— Tectono-thermal Mechanism

E Hot mantle-Cold crust (High mantle heat flow) 

E-A Plate

Pacific 

Plate

India 

Plate

Rollback

Retreat Eastern
Cold crust

Hot mantle

mantle

Tarim
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2 Causes of Negative Correlation Between Cenozoic Volcanic Areas and High Heat Flow Regions

Heat Flow Map of Northeast China
Distribution of Cenozoic Volcanic Activity 

in Northeast China（to be submitted）
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Geothermics：Based on heat 
flow,“top-down”

Seismology：Based on seismic 
wave velocity structure, 

“bottom-up”

Thermal 
thickness

Seismic
thickness

≠

The region where heat conduction 
ceases, such as the depth where the 
temperature reaches 1300°C

The depth at which seismic wave 
velocities decrease significantly

Geothermal Curve at the Lithospheric Scale (Artemieva, 2009 )

The difference in thermal/seismic lithospheric 

thickness is rheological boundary layer (RBL), 

which is commonly found within stable cratons.

3 Origin of anomalous difference between thermal/seismic lithospheric thickness



3 Origin of anomalous difference between thermal/seismic lithospheric thickness

Thermal Lithospheric Thickness in 
Cratonic Regions Globally

Seismic Lithospheric Thickness in 
Cratonic Regions Globally（LITHOS1.0）

Global cratonic regions: thermal thickness < seismic thickness

( Chen et al., 2024 )

exception



3 Origin of anomalous difference between thermal/seismic lithospheric thickness

North China Craton from the west to east,
the RBL gradually decreases (He, 2015)

Numerical studies: RBL Thinning Links closely
to Cratonic Destruction in NCC ( He, 2014 )

Thermal erosion led to the destruction 
of the NCC ( Sun and Kennett, 2017 )

The difference in thermal/seismic 

lithospheric thickness reflect the 

stability of cratons.

Seismological study



The thermal/seismic lithospheric thickness 

differences may be related to vertical 

movement of mantle flow！

Region
Zseismic 

/km
Zthermal/km Comparison

Matching

Mantle Flow

Southern 

Songliao
>150 70-110 Zseismic > Zthermal Downwelling

Mount 

Changbai
70 80 Zseismic < Zthermal Upwelling

Guo et al., 2016

Southern 

Songliao

Mount 

Changbai

Distribution of dlnVs at a depth of 

160 km NE China（Guo et al., 2018）

Why?

3 Origin of anomalous difference between thermal/seismic lithospheric thickness



Temporal Variations in Surface Heat Flow Induced by Different 

Thermal Disturbances at the Base of the Lithosphere ( Chen et al., 2024 )

Seismic：Immediate.

Thermal：May be a lag.

A 1% change in surface heat flow 

requires over 20 million years.

The key lies in: 

Time of disturbance.

The response of heat flow to thermal disturbances at the base exhibits a time lag!

3 Origin of anomalous difference between thermal/seismic lithospheric thickness



1. The age of the Changbai Mountain basalt is 

less than 5 million years.（Guo et al.，2014）

2. Numerical simulation studies support the 

latest mantle disturbances <5 Ma ( Lin et al., 2024 )

When t<5 Ma

Changes in surface heat 

flow cannot be observed

The Time of the 

disturbance

t<5 Ma

 Geochronological 

Evidence

 Geodynamic 

Evidence

3 Origin of anomalous difference between thermal/seismic lithospheric thickness



The black solid line denotes the steady-state conductive geothermal 

curve derived from measured heat flow data, corresponding to the thermal 

state before the occurrence of the thermal disturbance. The dashed line 

illustrates the current geotherm following the thermal disturbance.

Lithospheric Geotherms under Different Tectonic Settings

Southern Songliao Mount Changbai

Downwelling

Lower cooling
Upwelling

Lower heating

Temporally

Undetectable 

instantaneous heat flow

Thermal Structure Mismatch 

Between Upper and Lower 

Lithosphere

Spatially

Vertical mantle flow causes 

thermo-seismic anomalies
＋

3 Origin of anomalous difference between thermal/seismic lithospheric thickness



Upper hot

Lower cold

Upper cold

Lower hot

The Tectonic Setting of the Present-Day Thermal State of the Lithosphere in Northeast China

The lagged heat flow response reveals vertical mismatch and thermal instability in the lithosphere

3 Origin of anomalous difference between thermal/seismic lithospheric thickness
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1. The average heat flow in continental China is 67 mW/m², with a distinct distribution pattern: 

very high in the southwest and Taiwan, high in the eastern and north-central regions, lower in 

the south-central and lowest in northwestern areas, reflecting control by tectonic background.

2. The lithospheric thermal thickness beneath continental China exhibits significant heterogeneity, 

with stable cratonic regions exceeding 200 km, orogenic belts typically ranging between 100 

and 200 km, and destructed cratonic areas generally thinning to less than 100 km.

3. The initial crustal thermal structure plays a key role in magma emplacement: suitable Moho 

temperatures allow magma to intrude into shallow crustal levels, forming magma 

chambers beneficial for high-grade geothermal resources. 

4. Studies of the lithospheric thermal-seismic anomaly differences in the NE China highlight 

an unstable thermal state, primarily driven by the delayed thermal effects of vertical mantle 

flow, leading to dynamic "hot-up-cold-down" or "cold-up-hot-down" processes.

4 Conclusions



2025.10    Beijing 

Celebrating Prof. Jiyang WANG’s 

90th birthday

THANKS FOR YOUR ATTENTION！

Yibo WANG

ybwang@mail.iggcas.ac.cn

+86-13126512960

mailto:ybwang@mail.iggcas.ac.cn
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