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Preliminary assessment of socio-economic benefits from 
CMA Meteorological Satellite Programmes

Fengyun Meteorological Satellite programme is one of the most important space 
infrastructures in China. A scientific and accurate analysis of the socio-economic 
benefits of FY Meteorological Satellites will help to improve the comprehensive 
application level of FY Meteorological Satellites and better develop satellite 
meteorological services. 

By analyzing the application of FY meteorological satellite data in meteorological 
disaster prevention and mitigation, climate application, ecological civilization 
construction, atmospheric environment application and space weather monitoring, 
the information value chain of FY meteorological satellite is given. Based on the 
information value chain, the FY meteorological satellites socio-economic benefit 
analysis model is established by combined the Analytic Hierarchy Process (AHP) 
with the questionnaire survey method. 

On the basis of the benefits of meteorological services in 2019, it is quantitatively 
calculated that the economic benefit of the FY meteorological satellite in 2019 was 
31.343 billion RMB, and the input-output ratio of the FY meteorological satellite 
programme was 1:30.

Action/Recommendation proposed:  
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1 BACKGROUND

Fengyun meteorological satellites include two series: polar orbit and geostationary orbit. 

Currently, eight of them are in orbit and have achieved serialization and operational 

development. With the continuous improvement of the application capabilities of Fengyun 

meteorological satellites,the benefits of Fengyun meteorological satellite data in various 

application fields are increasingly prominent.

In the field of meteorological disaster prevention and mitigation, for the monitoring of global 

typhoon and rainstorm, due to the lack of observation data, the monitoring which observed by 

Fengyun geostationary satellites has become one of the most effective ways. According to 

statistics, since the operation of FY-2 and FY-4 satellites until August 2020, all 566 typhoons 

generated in the Western Pacific and 165 typhoons that landed in China have been monitored 

without any leakage.

Based on the multi-source satellite data of FY-3 and FY-4, the monitoring and early warning 

of meteorological disasters such as rainstorm, flood, drought, snow freezing, fire and so on 

have played a good role in application.

Many users use  FY Meteorological Satellite data to carry out satellite remote sensing 

application services such as urban heat islands, water flooding, fire, vegetation, etc.,  have 

achieved good application benefits..

The space weather monitoring platform built on Fengyun meteorological satellites has formed 

a space weather service capability for predicting and warning key elements in areas such as 

solar activity, interplanetary space, and ionosphere. 

Fengyun meteorological satellite data and products are also widely used in industries such as 

agriculture, forestry, transportation, and electricity, resulting in good socio-economic benefits.

2 METHODOLOGY
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The National Satellite Meteorological Center(NSMC) of CMA has established an evaluation 

index system for Fengyun meteorological satellite data sharing services, compiled the 

standard "Evaluation Method for Fengyun Meteorological Satellite Data Sharing Services", 

and conducted a satisfaction questionnaire survey on Fengyun meteorological satellite data 

services for 9 years.

NSMC also carried out a study on the social and economic benefits evaluation of Fengyun 

meteorological satellite. Using a bottom-up analysis method. Based on the observation data of 

Fengyun meteorological, application services, and fields that generate benefits of Fengyun 

Meteorological Satellite, establish its own information value chain. Starting from the 

observation of Fengyun meteorological satellite, the contribution rate of Fengyun 

meteorological satellite observation data in different application services is evaluated by using 

expert survey, analytic hierarchy process and other methods, and the socio-economic benefits 

of Fengyun meteorological satellite are obtained by combining the economic benefit 

evaluation of meteorological services in different industries and public services. Calculate the 

input-output ratio of Fengyun Meteorological Satellite Programme based on its annual 

investment.

2.1 Information Value Chain

The observation data of Fengyun meteorological satellite is received, processed, distributed 

through ground systems, and analyzed, processed, and used by different application models to 

carry out various application services. Fengyun meteorological satellite data along this 

information value chain realizes the value-added of its original information.
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2.2 Methods for socio-economic benefits evaluation

Socio-economic benefits of public meteorological services

The economic benefits of industry meteorological services are based on questionnaire surveys. 

Expert surveys are conducted on the contribution rates of typical enterprises and industry 

meteorological services in the industry, and then the contribution and benefit values of 

meteorological services in the industry are quantitatively calculated.

Socio-economic benefits of industry meteorological services

The Willingness to pay method is adopted for the benefits of public meteorological services. 

The economic benefits of public meteorological services are evaluated by investigating the 

maximum amount of money that individuals are willing to pay for using meteorological 

services.

Contribution rate of satellite data in meteorological services

Calculate using a questionnaire survey method.
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Contribution rate of Fengyun meteorological satellite data in meteorological services

Calculate using Analytic Hierarchy Process (AHP).

3 RESULTS

3.1 Satisfaction survey on Fengyun meteorological satellite data

3.1.1 Domestic user satisfaction

Questionnaire survey period: November 11, 2022 to December 30, 2022

Survey content

Data usage: including the experience of using Fengyun satellite data, commonly used data 

categories, data processing needs, data service needs, encountered problems, and data service 

issues that we care about and hope to improve;

User satisfaction evaluation: User satisfaction and its influencing factors, including overall 

evaluation, service quality (service process, acquisition method, acquisition timeliness, 

service ability, product quality, technical support), user behavior intention, and other 

satisfaction index sub items;

Data service benefits: application fields, achievements, and willingness to pay for Fengyun 

satellite data;

User suggestions and opinions.

Survey results

A total of 538 valid questionnaires were collected, an increase of 7% compared to 2021, and 

the overall user satisfaction score was 83.0.

3.1.2 International user satisfaction

Feedback from Tunisia: FengYun satellite data is very important for various meteorological 

applications and very useful in our life.

Feedback from The People's Republic of Bangladesh: I am really thankful to NSMC 

specifically for LMI products from FY-4A. This is the only product from a geostationary 
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satellite that covers Bangladesh. I am also happy with RSAPP. It helps me a lot to monitor 

weather conditions regularly for Bangladesh and Bay of Bengal with its high resolution 

products.

Survey results

The overall satisfaction score of international users was 80.0.

3.2 Result of socio-economic benefits evaluation

Fields Benefits of 
Meteorological 
service (billion  
RMB)

Contribution 
rate of 
meteorological 
satellites（%）

Contribution 
rate of FY 
meteorological 
satellites（%）

Benefits of FY 
Meteorological 
satellite (billion  
RMB)

Electrical 
power 7.35 19.05 0.625

Traffic 30.80 16.20 2.203
Wind 
power 4.91 19.05 0.417

industry 

Travel 246.75 12.94 14.339
public 44.04 69.9

44.71

13.760
合计 333.85   31.343

According to statistics, the average annual investment in Fengyun Meteorological Satellite 

programme in the past 10 years is 1.04 billion yuan. The annual input-output ratio of Fengyun 

Meteorological Satellite programme is 1:30.


