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Figure S1. Decomposition of net radiative cooling at the height of the longwave peak (a,d)

into shortwave (b,e) and longwave components (c,f), for days 2020-01-22 (example of Fish, a-c)

and 2020-02-02 (example of Flower, d-f), colored by column precipitable water. The shortwave

components captures most of the diurnal cycle so that only the dependence on PW remains for

the longwave component.
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Figure S2. Manual classification of scenes of shallow organization as Fish (blue frames),

Flower (red), Gravel (yellow) and Sugar (green) patterns (Bony et al., 2020). Categories are

assigned to each scene, in agreement with a classification previously made on a larger domain as

a reference (Schulz, 2022), but adapted by eye for our domain of interest (60W-52W, 10N-16N,

centered on the circle followed by the HALO aircraft). On 2020-01-26, the image contrast was

enhanced to better highlight the pattern, which revealed an upper thin cirrus in this case, but

not counted as cloud fraction and ignored from the analysis. Text indicates the day, pattern and

confidence level for attributing each label.
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Figure S3. Comparison of relative humidity and longwave radiative cooling profiles for Fish

(blue) and Flower (red) patterns in cloud-free environments as indicated in Figure 3f (solid

dots). The Fish pattern is associated with a drier free troposphere, so lower layers can cool more

efficiently to space. Both patterns show a rapid transition from the surface moist layer to the

upper drier layer.
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Figure S4. Height (a), magnitude (b) and boundary layer integral (c) of low-level longwave

cooling peaks vs. column precipitation water. On all panels, colors indicate by organization

pattern, open circles show soundings possibly falling through clouds (containing a level exceeding

95% relative humidity, following (George et al., 2021)). On panels (a) and (c), circle size indicate

longwave cooling peak magnitude. Notably, Fish patterns show the largest clear-sky radiative

cooling in cloud-free regions.

January 12, 2023, 12:21pm



X - 6 :

0.0 0.2 0.4 0.6 0.8
Relative humidity

0

2

4

6

8
z (

km
)

(a)

240 260 280 300 320 340
Temperature (K)

0

2

4

6

8
(b)

10 3 10 2 10 1

Specific humidity (kg/kg)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

z (
km

)

(c)

30 20 10 0
LW cooling (K/day)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0 (d)

300

305

310

315

320

325

330

335

340

SS
T 

(K
)

Figure S5. Amplification of low-level radiative cooling with warming, calculated from RRT-

MGP with moist-adiabatic lapse rates between 296K and 340K. The reference relative humidity

profile is the median profile from January 26, 2020 (Fish day, in blue, also see Fig. 1 in main

text), fitted as piecewise linear and used for all calculations. Note that the vertical transition

from moist to dry is gradual, which slightly reduces the magnitude of radiative cooling peaks.

Warming makes the free-troposphere and lower layers moister, but at fixed relative humidity,

the Planck term induces an amplification of radiative cooling at the top of the moist layer with

increasing temperatures.
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