INVESTIGATIONS OF LIQUID W ATER PATH SPATIAL VARIABILITY USING MODIS

Robert W ood and Dennis L Hartmann, University of W ashington, Seattle, W A 98195, USA

email: r obwood@atmos.washington.edu

Motivations: Boundary layer clouds ar e rarely, if ever, homogenenous in form. Heter ogeneities occur on all scales fr om mm (e.g. Kostinski and Shaw 2001) thr ough the mesoscale (e.g. Cahalan and Snider 1989) to the synoptic scale (Lovejoy 1998). Two interesting aspects are:

A complete understanding of the convective pr ocesses driving the or ganisation and str uctur e of marine boundary layer clouds has not yet been attained (e.g. Atkinson and Zhang 1996). One appr oach is to characterise the types of cloud str uctur es over lar ge areas and couple this with synoptic data to examine statistical r elationships between lar ge-scale for cings and cloud str uctural pr operties.

Finite-dif ference numerical models of boundary layer clouds do not explicitly r esolve pr ocesses that ar e occurring on scales smaller than the grid-box size. T wo pr ocesses of particular importance to climate ar e radiative transfer (Cahalan et al. 1994) and pr ecipitation generation (Albrecht 1989). Both pr ocesses have non-linear r elationships between local cloud pr operties (optical thickness; liquid water path) and the pr ocess variable of inter est (i.e. albedo; pr ecipitation rate). For any pr ocess P that depends nonlinearly upon a local cloud pr operty x_C then

so that using the mean value of the cloud pr operty will result in an err oneous estimation of the mean value of the process. The mean short wave r eflectance of a cloudy domain is always less for a heter ogeneous cloud than that for a cloud in which ther e is homogeneity . For pr ecipitation rates this is r eversed.

In this study we:

Examine MODIS data fr om both the Californian and Peruvian r egions to assess characteristics of the spatial variability in marine boundary layer clouds.

Estimate the dominant spatial scales and mesoscale cellular convection characteristics of boundary layer clouds

Estimate how spatial variability in liquid water path on scales of 1-256 km (scales smaller than a typical GCM grid box) leads to biases in mean pr ecipitation rate if mean values ar e used to estimate pr ecipitation rate.

P x_C( ) P x_C( ) ≠

We can define a r elative bias B as