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Introduction

This supporting information provides additional plots referenced in the paper which are

not central to the conclusions of the paper.
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Cloud Frequency Differences (K22-LP05)
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Figure S1. Annual zonal differences in cirrus cloud frequency between the K22_0OGW-
Climo and LP05_OGW-Climo experiments. The cirrus clouds are defined as occurring
when T < -40 °C with Ni > 0.01 L and IWC > 1 x 10®° g m™. Dashed lines indicate the
annual mean -40°C isothermal line, and solid lines represent the tropopause in the

corresponding simulations.
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Temperature Differences (K22-LP05)
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Figure S2. Annual zonal temperature differences (Unit: K) between the K22_OGW-
Climo and LP05_OGW-Climo experiments. Dashed lines represent the annual mean -

40°C isothermal line, and solid lines are the tropopause in the corresponding simulations.
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Vertical Velocity Variance Differences (K22-LP05)
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Figure S3. Annual zonal differences in vertical velocity variances for ice nucleation
(Unit: m s1) between the K22_OGW-Climo and LP05_OGW-Climo experiments.
Dashed lines represent the annual mean -40 °C isothermal line, and solid lines indicate

the tropopause in the corresponding simulations.
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Figure S4. Annual zonal coarse mode dust number concentration from 6-year climatology
simulations ( the K22_OGW-Climo and LP05_OGW-Climo experiments) in the upper
troposphere (above 600 hPa). Dashed lines represent the annual mean -40°C isothermal

line, and solid lines indicate the tropopause in the corresponding simulations.
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K22 _OGW_Shan-Climo K22 _OGW_Shan-Climo - K22_0GW-Climo
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Figure S5. Annual zonal grid-mean ice number concentration (N;) from 6-year
climatology simulation (K22_OGW _Shan-Climo), and the differences between
K22_OGW-Climo and K22_0OGW_Shan-Climo experiments in the upper troposphere
(above 600 hPa). Dashed lines represent the annual mean -40°C isothermal line, and solid

lines indicate the tropopause in the corresponding simulations.
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Figure S6. Annual zonally coarse mode dust number concentration from 6-year
climatology simulation (K22_OGW _Shan-Climo), and the differences between
K22_OGW-Climo and K22_OGW_Shan-Climo experiments in the upper troposphere
(above 600 hPa). Dashed lines represent the annual mean -40°C isothermal line, and solid

lines indicate the tropopause in the corresponding simulations.
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Figure S7. Comparison of IWC (a), Ni (b) and Dnum (C) with respect to temperature
between observations, LP05_OGW-SP and K22_OGW-SP experiments for

orographic cirrus (5 days) during the SPARTICUS campaign.
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Figure S8. Comparison of IWC (a), Ni (b) and Dnum (C) with respect to temperature

between observations, and LP05 experiments (LP05_OGW-SP, LP05_no_OGW-SP,

LPO5_OGW _no_DET-SP and LP05_ no_TKE-SP).
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Figure S9. Same as Fig. S8 but between observations and K22 experiments

(K22_OGW-SP, K22_no_OGW-SP, K22_no_DET-SP and K22_no_TKE-SP).



