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The ATMS data have so far been 

assimilated over ocean in Korea 

Integrated Model (KIM), as shown in 

Table 1. The discontinuities in the

spatial distribution of observation  can 

degrade the quality of the initial 

condition in forecast model. In order to  

extend the ATMS coverage over land, 

we firstly assimilated the high-peaking 

channels that are relatively insensitive

ATMS

Freq.[GHz] 53.6 54 55 56 57.3 183.31

Channel 6 7 8 9 10 11 12 13 14 15 18 19 20 21 22

Sensitive 

Level[hPa]
750 400 250 150 85 50 25 10 5 2.5 700 600 500 400 350

ECMWF Sea + + + + + + + + + + + + + + +

Seaice + + + + + + + + + + + +

Land + + + + + + + + + + + + + + +

MetOffice Sea + + + + + + + + + + + + + + +

Seaice + + + + + + + +

Land + + + + + + + + + + + + +

KIM Sea + + + + + + + + + + + + + + +

Seaice + + + + + + + +

Land

Table 1. The usage status of ATMS (2024. 9)

Tskin

Tb = Tup + τ 1 − ε Tdown+ τε Tskin

Tdown

Tup

1 − 𝜀 Tdown

𝜏 1 − 𝜀 Tdown

Non-scattering 

plane-parallel atmosphere

𝜏𝜀Tskin

Tb: Tb measured by satellite, Tup, Tdown: Upwelling  and downwelling Tb,

Tskin: skin temperature,  𝜀: surface emissivity, 𝜏: atmospheric transmissivity
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𝜀 =
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𝜏(Tskin− Tdown)

Snow-covered areas have a dry atmosphere, resulting in  

high transparency of WV channels, making them highly 

influenced by surface radiation. And the WV Jacobian has 

a positive value in the lower troposphere, indicating 

significant influence from water vapor emission. This may 

lead to confusion in estimating water vapor information. 

Observations with significant surface influence were 

removed

* Tool to Estimate Land Surface Emissivity 
at Microwave2 [Aires et al., 2011]

τε Tskin

✓ The observation-dependent surface emissivity estimation method was introduced and 

tested to enhance the reliability of assimilating surface-sensitive channels over land.

Surface-insensitive channels
Surface 

sensitive Surface sensitive
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to surface conditions. And then to assimilate more surface-sensitive microwave observation, 

atmospheric contributions must be separated by removing surface impact. Compared to the 

ocean, the land skin temperature has higher uncertainties, and surface emissivity is larger 

at around 0.8-0.95 with higher heterogeneities due to the complex surface condition, 

making it harder to model the surface radiation. Among the key surface variables, land 

surface emissivity, including snow-covered regions, is directly retrieved from observation to 

improve the accuracy of simulated brightness temperature for surface sensitive channel. 

This emissivity includes errors from  inaccuracies in surface information.

SnowJul.- Aug.
2023

The use of MW radiances in the Northern Hemisphere 

during winter significant decreased in snow-covered area. In 

these regions, the background estimation and observation 

difference are large, so a lot of data removed during the 

preprocessing process.

Assuming a Lambertian surface over snow-covered area, 

the simulation was closer to the observation (Figure 3). And 

the 166GHz channel used instead of 89 GHz to calculate the 

emissivity of the water vapor channel.
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✓ The temperature field of the Northern Hemisphere has been improved by assimilation of 

surface-sensitive land observations.

✓ The model prediction performance during summer and winter was found to be neutral.

due to North Africa

O-B vs Transmittance 

*Qin, Z. K., and X. L. Zou, 2016: Development and initial assessment of a new land 
index for microwave humidity sounder cloud detection. J. Meteor. Res., 30, 12-37.
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