Cirrus Regional Study of Tropical Anvilsand Cirrus Layers —
Florida Area Cirrus Experiment (CRY STAL-FACE)
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Motivation

Importance of tropical cirrusin climate system; feedback effects

Role of cirrusin upper tropospheric and stratospheric water vapor
budgets

<+ Deep convection as a source for upper tropospheric water
2 Freeze drying at the tropical tropopause

Challenge of representing tropical cirrusin GCMs
2 Scale mismatch problem

2 Limited understanding of tropical cirrus processes

Clouds are the leading sour ce of uncertainty in GCMs



ERBE cloud forcing

h) ERBE LONGWAVE CLOUD FORCING (Wm & FEB. 1995
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CRYSTAL Science Goals

2 Cirrus anvil sensitivity to convective intensity

2 Approach: Measurements and model simulations of
case studies linking convective mass flux to anvil
properties.




Cirrus Anvil Sensitivity to Convective Intensity

iIs?



< Evolution and dissipation of tropical cirrus

2Approach: Measure the microphysical and
radiative properties of cirrus anvils through as much
of their lifetime as possible. Simulations of dynamic
and microphysical processesin tropical cirrus.




Cirrus Anvil Maintenance and Dissipation




+ Relationship between tropical cirrus and
upper tropospheric water vapor.

2 Approach: Measure upper tropospheric
water vapor along with tracers of convection.
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Deep Convection and Free Tropospheric Water Vapor




+ Relationship between tropical
cirrus and stratospheric water

Vapor.

2 Approach: Measure water vapor
In the tropopause layer along with
cloud microphysics, water isotopes
and other tracers.

cimus detection chanmed 71 33,



Convection, Cirrus, and Water Vapor in the Tropopause Layer




2 Validation of remotely sensed cirrus properties.

2 Approach: Obtain in situ cirrus microphysical
measurements along with remote sensing
measurements from ground-—, aircraft—, and
satellite—based instruments.



Platforms

ER-2: Remote sensing of cirrus, aerosols, gases, etc.;
radiative flux measurements

Proteus. Remote sensing of cirrus, aerosols, gases, etc.

WB-57: In situ sampling of ice crystals, aerosols, tracers,
water vapor, etc.; radiative flux measurements

Citation: In situ sampling of ice crystals, ice nuclel, and
water vapor




Twin Otter: In situ sampling of aerosols, tracers,
meteorol ogy; radiative flux measurements

P-3: ELDORA doppler radar

Ground sites. remote sensing using radar,
lidar, radiometers, imagers, etc.

Satellites. Terra, TRMM, Agqua.
SCIAMACY, etc.



win Otter (pre convection)
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Modeling Approach

Numer ous types of models included:

@ Cloud resolving models and LES

NWP models (cloud—scale and mesoscale)
Cloud system resolving models

General circulation models

Single column models

0-D, 1-D, and 2-D cirrus models with
prescribed dynamics

e & & & @

Objectives:

@ Improve our understanding of tropical cirrus properties
@ Improve our ability to model tropical cirrus.



