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6.2. RESULTS AND DISCUSSION 105
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Figure 6.2: Same as Figure 6.1, but for Aqua-MODIS aerosol optical depth (⌧ ) over the South Atlantic ocean.

and median composites, and an increase of order 0.07 between the median and the upper quartile

composites. This is quite a large spread compared to the average enhancement of less than 0.01

due to the change in vorticity. However, near the centre of the storm domain, the signal due to the

vorticity change is of order 0.05, comparable to the average differences between the medians and the

quartiles.

The corresponding South Atlantic ocean (SA) composites can be seen in Figure 6.2 . They are

similar to those for the NA, but with a lower background ⌧ level as observed in Chapter 5.

6.2.2 Cloud top temperature (Ttop)

Figures 6.3(a)–(c) show the lower quartile, median and upper quartile storm-centric composites of

Aqua-MODIS Collection 5 cloud top temperature (Ttop) for NA storms with relative vorticity in the

range 3 < ! < 5⇥10�5 s�1. The lower quartile tends towards sampling scenes where cold high

Figure S1. Similar to Figure 1, but for Aqua-MODIS aerosol optical depth (τ) over the South
Atlantic ocean.
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Figure 6.9: Similar to Figure 6.5, but for lin–log fits of cloud fraction (fc) versus aerosol optical depth (⌧ )
over the South Atlantic ocean.

for the non-shuffled all-conditions data and is close to zero, consistent with the regression slopes.

The correlations for the shuffled storm-centric data, shown in Figure 6.8(h), are mostly positive,

particularly near the storm centre. The mean of 0.011 is stronger than that for the shuffled all-

conditions data, but it is still much smaller than the correlations for the non-shuffled data. Again,

this suggests that the simplified description of the synoptics categorised here may be capable of

explaining a spurious contribution to relationships between fc and ln ⌧ , but this contribution is much

smaller than the total observed relationships.

Corresponding results for the SA are shown in Figure 6.9. One difference compared to the NA

is that there is a stronger meridional gradient in the regression slopes, consistent with the regression

slopes shown in Figure 3.13(a). Apart from this difference, the results are very similar to those for the

NA. They provide further support for the conclusion that the simplified description of the large-scale

synoptics can explain spurious relationships between ⌧ and fc, but that the spurious relationships are

much weaker than observed relationships between ⌧ and fc.

Figure S2. Similar to Figure 3 but for lin–log fits of cloud fraction (fc) versus aerosol optical
depth (τ) over the South Atlantic ocean.
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Figure 6.6: Similar to Figure 6.5, but for lin–lin fits of cloud top temperature (Ttop) versus aerosol optical
depth (⌧ ) over the South Atlantic ocean.

regression slope EWM of �0.7 K is steeper than for the NA, it is still statistically insignificant. Sim-

ilar remarks can be made for the SA correlations as were made for the NA correlations. Again, there

is no evidence to suggest that the simplified description of large-scale synoptic forcing, described by

! and position in storm domain, can explain spurious relationships between ⌧ and Ttop.

6.2.3 Cloud fraction (fc)

The lower quartile, median and upper quartile storm-centric composites of Aqua-MODIS Collection

5 cloud fraction (fc) for storms with vorticity in the range 3 < ! < 5⇥10�5 s�1 are shown in

Figures 6.7(a)–(c). Blue indicates low fc while red indicates high fc. It can be seen there are often

very high fc values in the polewards part and the centre of the storm domain. Even in the lower

quartile, fc values larger than 0.8 are observed towards the centre of the storm domain. This feature

corresponds to the cloud shield with cold Ttop commented on above. In the upper quartile, the entire

domain contains large fc values, with the upper quartile composite domain mean being 0.965.

It is worth noting that these large fractional cloud covers may affect ⌧ data in two ways. First,

Figure S3. Similar to Figure 5, but for lin–lin fits of cloud top temperature (Ttop) versus
aerosol optical depth (τ) over the South Atlantic ocean.
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