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Figure 10. Partial susceptibilities of rCRE to (a) N and (b) LWP as a function of N and LWP as derived from the emulated rCRE surface

(color contours). Solid lines show theoretical susceptibility values following Boers and Mitchell (1994), restricted to the non-drizzling region

for which they apply. Hatchings indicate the sample size as in Figure 7. Note that sample sizes smaller than one trajectory can occur due to

interpolation. White lines indicate quadrants as in Figure 1.

The direct contribution of droplet number changes to rCRE, @ ln rCRE/@ lnN , captures the effect of droplet number on cloud

brightness as well as the effect on cloud fraction. This is possible because N controls the rain water fraction RWP/LWP at

constant LWP. The adjustment contribution, @ ln rCRE/@ lnLWP · d lnLWP/d lnN , captures the effect of cloud amount on

rCRE, irrespective of its distribution onto fewer or more droplets, or thicker or thinner clouds at low or high cloud cover.

The methodology presented provides a powerful tool for synthesizing detailed data into a simple predictive framework. In5

this paper we have demonstrated its versatility for studying the sensitivities of cloud field properties over a wide range of

states. Subsequent work will focus on employing this emulator approach to gain a deeper understanding of LWP adjustments

d lnLWP/d lnN . In general, computation-statistical approaches like the one discussed here have broad potential. They enable

process modelers to explore their models beyond case studies, while at the same time they empower empiricists to better
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