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FY3F satellite is coming soon!
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1. Background

Applications

AI center

Cloud architecture

IT Infrastructure

Algorithms

Hardware Data
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Purpose of AI/ML in NSMC: weather forecasting oriented

National
NMC

NCC

CEMC

Support  nowcasting and  severe  
weather warning 

Support NWP

Support climate applications

Non-meteorological services :Support environment 
monitoring and disaster mitigation

31 Provinces

330 Cities

NSMC

2170 counties
leased line

1. Background
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1
Observation

2
Forecasting

3
Climate

4
Services

• Calibration
• Navigation
• Operation

• Image
• Nowcasting
• TC forecasting
•  

• Climate 
forecasting

• Climate 
Change(SST, Sea 
ice, precipitation, 
cloud, etc.)

• Climate data sets
• Greenhouse Gas 

Watch

• Early Warnings for 
All

• Data sharing
• Applications
• Etc.

2.Applications：AI/ML technologies in all processing and utilization stages
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Edge 
Generator

Threshold 
Generator

Image 
Inpainting

Output Image 

Architecture of Our Method:

• StructureConnect Model (Lower Left) 

• Threshold Generator (Upper Right) 

Masked Image & 
Masked Threshold

Output Threshold

Conv Dilated Conv & Residual 

1) Observation: Satellite Image Inpainting 
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Relative Radiometric Calibration 
Based on Convolutional Neural Network

A CNN regression model is trained to directly estimate the ratio of the relative sensitivity coefficient 
given an image pair, which bypasses the no-change pixels (NCPS) detection step in conventional 
methods.

Architecture of CNN Regression Model .
Input:  A satellite image pair.
Output:  The ratio of the relative sensitivity coefficient.

Select the section with relatively linear variation 
from the multi site calibration results of FY-3B as 
the training data.

1) Observation: Calibration
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 Experimental Results

The MST linear fitting results of channels 7 and 8 of FY-3B are significantly larger, while the results of deep learning methods are more 
accurate. (Left: Normalized Calibration Slope. Right: Relative sensitivity coefficient.)

Comparison of total degradation rates estimated by MST, IR-MAD, and our method of FY-3A (from 01/01/2009 to 
12/31/2014), FY-3B (from 11/05/2010 to 12/31/2017), and FY-3C (from 01/01/2014 to 12/31/2017) VIRRs.

1) Observation: Calibration
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解决�星��云��空分辨率低且不�一的��
基于多种深度学�算法提升云���与空�分辨率，�用�提供�准�格的高�量�像�
品

FY-4A AGRI 12通道—原始云图动画 采用深度学习算法加密至1分钟时间分辨率云图动画

超分前原图（ 1km ） 1km至超分250m结果 

Special resolution 

Temporal resolution
30 minutes to 1 minute 

1km to 250m 

2) Forecasting: Image —— one graph for weather 
forecast

super-resolution reconstruction
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北京时间2021年12月23日上午8点可见光融合云图 北京时间2021年12月23日上午8点可见光真实观测云图

Generated graph Real observation graph

2) Forecasting: Image —— Visible Image generated by Infrared Image
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基于深度学习的AGRI雷达反射率因子反演

东北冷涡监测
对流初生监测

Rainstorm and Double Typhoon Monitoring
 in Henan Province

Sun, Fenglin, Bo Li, Min Min, and Danyu Qin. 2021. 
"Deep Learning-Based Radar Composite Reflectivity 
Factor Estimations from Fengyun-4A Geostationary 
Satellite Observations"Remote Sensing.13, no. 11: 
2229. 

Northeast Cold Vortex MonitoringConvective nascent monitoring

2) Forecasting: Image —— Radar Simulation
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12

基于深度学习、融合AGRI与雷达的0-1h nowcasting

雷达反射率因子外推 对流初生预警

Extrapolation of radar reflectivity factorAdvection early warning

2) Forecasting: Nowcasting——0-1h nowcasting integrating AGRI and radar
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Multi-Scale Attention ConvNeXt (MSA-ConvNeXt):3） Climate: Sea Ice
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4） Service：Global Disaster Information 

Disaster information
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HUAWEI： Pangu-Weather AI Model
3. Future prospects
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HUAWEI： Pangu-Weather AI Model —— TC position forecast
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• More data

• Stronger models

• More powerful hardware

• Better metrics

• More participants

• Quick implementation

Physical consistency and interpretability

Foundation meteorological model

Integrative aerospace
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Thank you for your attention


