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Geographical location

South China Sea
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JUNOliquid scintillator detector

(from S.T. Dye)



What to model

ÅGeophysical models

Å Density of source unit

Å Structure: Thickness of UC, MC, LC, Moho

ÅGeochemical models

Å U and Th abundances of source unit 



LOC model

LOcalCrust (LOC): the portion of crust centered in JUNO

Rest Of Lithosphere (ROL): the remaining crust subtracting the 

Local crust + the Continental Lithospheric Mantle Reference 

Earth model, Huang et al. 2013

ÅGeophysical models

Å Density of source unit

Å Crustal structure

ÅGeochemical models

Å U and Th abundances of source unit 
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Major LOC models
Models GIGJ JULOC JULOC-I

Author Reguzzoni et al. Gao et al. Han et al.

Published year 2019 2020 2024 (preprint)

Area 6Ј 4Ј 10Ј 10Ј 10Ј 11Ј

Resolution 50 50 0.1km 0.5Ј  0.5Ј 1 km 0.4Ј  0.4Ј 1 km

Methods Gravity and seismic data Seismic data Gravity and seismic data

Geophysical model Yes Yes Yes

Geochemical model No Yes Yes



GIGJ Model

Reguzzoni et al., 2019

A site-specific density 
model derived from 
public gravity and 
seismic data



JULOC Model
Seismic ambient noise tomography 

Shear-wave velocity model (Vs) -> Density model

3D density model U & Th abundance models

Gao et al., 2020 Seismic-derived 3D density model + geochemical sampling = neutrino calculation



JULOC-I Model

Joint inversion 
of surface 
wave 
dispersion and 
Bouguer 
gravity 
anomaly data
(Li et al., 2023)

Density 
derived from 
shear-wave 
velocity 
model (more 
accurate)

(Han et al., 2024)

3D abundance 
models of U 
and Th

Validation by heat flow
Surface                                Moho



3D gravity inversion

Gravity Data (WGM2012)

(Chu et al., 2025)

3D density model with seismic constraints 
(initial model, boundaries, and validation)

3D geometry of granitic bodies



From velocity to abundance
3D seismic velocity model 

(Gao et al., 2020)

Seismic velocity to 
the most probable 
rock type (lab test)

Abundance 
model

Sun et al., 2022
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Magnetotelluric (MT)



MT Method

High Freq.Low Freq.

Å Natural source electromagnetic method
Å Source: magnetic storm, lightning
Å Plane wave source
Å Depth sounding: high freq. = shallow
Å Skin depth: 
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Å Natural source electromagnetic method
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Deep and low spatial resolution

Shallow and high spatial resolution

10 km



MT for local model

MT data: Impedance 

Apparent Resistivity

Phase Angle

Aboud et al, 2023



MT in Guangdong

Audio-frequency MT: 1Hz ~ 10 kHz
Å Infrastructure construction
Å Geothermal/hot spring
Å Minerals
Å Geohazard 
Regular and long-period MT: 0.0001 ~ 100 Hz
Å Geodynamic
Å Earthquake
Å Marine

JUNO



Historical Earthquake Administration Data

Hong Kong

Guangzhou
Zengcheng

Huizhou

Shenzhen

Dongguan

Jiangmen

Li et al., 1987

Å Crust and upper mantle structure

Å Vertical extent of granite



China University of Geosciences (Beijing)

Hong Kong

Chaozhou

Fujian

Guangdong

Chaozhou

Xiamen

Granite (resistivity > 1000 Ohm-m)

Huang, 2012



Jilin University

CUG-B

JLULiu et al., 2012

Resistivity



CUG-Wuhan

Tian, 2014



ZHMT Survey

Jiangmen

Kaiping

Zhuhai


