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Research problem Method & What is the E-APRP method?

 Compared to CMIP5, the inter-model spread in cloud amount is significantly « Approximate PRP (APRP: Atmospheric Radiative Perturbation) method is developed for decomposing the SW fluxes, which
decreased in CMIP6 (Fig. 1a). uses a simple single-layer radiative transfer model instead of a complex original radiative transfer model (Taylor et al. 2007).
+ However, the distinct response of Arctic cloud fraction observed between the « We extended the conventional APRP (E-APRP) method, adding the absorptivity for the upward beam and considering
CMIP5 and CMIP6 ensembles is not reflected in the SWCRE response (Fig. Tb) differences in reflectivity between upward and downward beams, as well as analyzing the cloud masking effect resulting from
T changes in surface albedo in more detail.
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We need to enhance our understanding of the underlying causes contributing « PRP calculations: Community Earth System Model (CESM) & Parallel Offline Radiative Transfer (PORT) tool in CESM.
to this persistent inter-model uncertainty in SWCRE response. * CMIP projections: piControl, abrupt-4xCO,, historical, RCP4.5, and SSP245 simulations of 23 CMIP3 and 31 CMIP6 models.

Our goal is to use our extended APRP (E-APRP) method to decompose the response of th
changes in surface albedo, cloud, and non-cloud r

How to decompose SWCRE? Analysis of changes in Arctic surface SWCRE using the E-APRP method
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and Conclusion

(2) decreasing SW fluxes reaching the surface after being

reflected by clouds (Fig 2c, 5SSWCRE,c\: secondary albedo
cloud masking effect). * A shortwave radiative decomposition using a one-layer radiation model estimates how surface albedo, cloud fraction, and cloud reflectivity

+ by changing the cloud properties in two ways: drive responses in shortwave cloud radiative effect to increases in CO,.

 Changes in surface albedo mostly determine the magnitude and the inter-model spread of shortwave cloud radiative effect changes observed
In the CMIP models.

 Changes in cloud fraction and reflectivity in CMIP models show minimal impact on the changes in shortwave cloud radiative effect.

less incoming SW fluxes by increased
(1) cloud amount (Fig. 2d) and (2) cloud liquid water (Fig. 2e).
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