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1 Long-term Trend in Air Quality in Korea

Consistent downward trend
Annual average standard 
(0.02) achieved

Recent downward trend
Annual average standard 
(0.03) achieved

Standard level

Consistent 
upward trend

Consistent 
downward trend

Downward trend
Annual average standard(50) achieved

Above the annual average standard (15)

< Source : Air Quality Policy Development Forum, 2026 >

Air quality policies have been effective ☞ Advanced observation capability is still required
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1 Limitation of GEMS and effect of wavelength extension

(2~2.5 times improvement in surface Ozone 
sensitivity)

Aerosol retrieval accuracy, 
Layer height, and Type classification 

(Go et al., 2020)

< GEMS > < GEMS + visible extended >

< Courtesy by Baek >
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1 Trade-off between Spatial resolution and coverage
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1 Socio-economic benefits of GEMS-2 over GEMS

Category
Gap Area

(South Korea)

Coverage area per air-

quality monitoring 

station

Spatial 

Correlation 

Factor

Benefit (USD)

GEMS 

79,781km2 12.56km2

0.22 97 million

GEMS-2 

(2.5 fold improvement in spatial 

resolution )

0.56 247 million

Additional benefit GEMS-2 over GEMS 150 million

Mortality Attributable to 

Ozone Exposure

(South Korea)

Reduction in 

Mortality using 

Satellite

Value of Statistical 

Life per Person

Satellite 

Operationa

l Lifetime

Benefit

2,109 persons 1.25% 0.56 million 10 years 49 million
< Air quality Ground Monitoring 
Coverage in South Korea >
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1

Extend wavelength 
to Increase 
Accuracy

New useful 
products

Air-quality Pollutants Trends and 
increase accuracy

Key 
words

More detail monitoring 
for air-quality policy

Support non-ground observation area 

Continue and advance mission

Continue and advance mission for 
airquality monitoring, to better 
understanding of aerosol mechanism 
in Asia, etc.,. 

- Particle Matter, Ozone

EnergyDistribution Map, Night Time 2D Particle Matter Map by AI

Better spatial 
resolution for local 

scale monitoring
What’s the best option for 
spatial resolution in UV-VIS 
geostationary satellite

Which wavelength demand 
for increase ozone and 
aerosol accuracy 

Key Design concepts for GEMS-2



2. Current Status and Development 
Plan for GEMS-2
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2

- Same with GEMS

- Same with GEMS

- As the spatial resolution per pixel 
increases, the overall observation 
coverage decreases

-More than twofold increase in 
spatial resolution per pixel

- Extend for VIS

- CCD => CMOS

- TBD, relate to the SNR 

- Include Night Time (1~2)
- Acquisition time increased

- Slightly Increased 

Comparison of GEMS and Preliminary GEMS-2 Specification
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2

GEMS Project Timeline

GEMS Timelines and current GEMS-2 phase

GEMS -2
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2 GEMS-2 Development Schedule and Major Milestones

..

The project will begin development in 2027 and is expected to launch in 2032 after six years of 
development.
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Conclusion

• GEMS-2 will advance air quality monitoring in Asia by building on the 

achievements of GEMS.

- Extended spectral coverage will improve ozone and aerosol retrieval accuracy. 

- Enhanced spatial resolution will help fill gaps in ground-based observations and 

provide more detailed information on local-scale air pollution.

- Socio-economic benefits are expected through improved public health protection and 

more effective air quality policy. 

• GEMS-2 is currently in the Preliminary Feasibility Study phase, with development 

planned from 2027 and launch targeted for 2032. 

• GEMS-2 will provide more accurate, detailed, and policy-relevant environmental 

information for a cleaner and more resilient Asia.



GEMS operations and utilization 
better air quality and climate resilience in Asia



Thank you


