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spatial distribution of clouds within the INTEX study area, The maps at top show regions where cumulus (left) and cirrus clouds (right) were encountered . 4
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provides mean statistical descriptions of the clouds a as function of are warmer than 5°C, and contain at least 0.003 g/m3 liquid water. Cirrus were defined as clouds Gloua e Cntent (9m) ot wter o i) Sl water Gt (919)
temperature, and examines the linkages between clouds and residing at temperatures below ~35°C, containing particles > 2 um in size, and exhibiting ice water The above plots provide statistics for cumulus clouds and examine the relationship between cloud microphysical properties and the
chemistry in both water and ice clouds. Preliminary results contents >0.001 g/m3. The frequency of various levels of cloud water content are shown in the abundance of precursor aerosols. Because INTEX was primarily a fair-weather mission and great effort was typically expended in avoidin
Ty ry middle-left plot and indicate that, depending on how a cloud s defined, the aircraft was sampling Joud f th s th led 4 liquid o~ ), had rel o ( o
indi i i H ! b " cloud systems, most of the cumulus that we sampled contained liquid water content (< 0.2 g/m3), had relatively small particles (<10 um), an
Indu?t_ate that bot_h cumulus and_ cirrus cloud_mlcrophy_sms are within clouds somewhere between 5 and 10% of the time at most flight levels. The rest of the plot exhibited low light extinction (<10 km-1). Many cloud penetrations occurred at lhe(lup ofgthe planetary boundary Iaysr‘ where cunvecl)lve
sensitive to ambient concentrations of submicron particles in the collectively indicate that the Iarge;t C'C:j“d particles, highgst cloud water goncemar;ions‘ and overshoot had produced high levels of water vapor saturation. ~Assuming these clouds grew in parcels that contained roughly the same
i i greatest average extinctions were found at temperatures between ~20 and 0oC. This is the region aerosol particle concentrations as the air just below cloud base, we investigated the relationship between submicron particle densities and
0.3t 2 um size range. Ambient aerosols appear to have a where mixed phase particles exist and also were precipitation is most likely to form. An cloud microphysical properties. The graphs in the second and third rows above indicate that at any particular cloud veter content, there are
particularly significant effect on cumulus cloud extinction and ngup Dbrobe used éo:ne:slure a;emsol and cloud particle examination of the Microphysical parameters as a function of CO concentration suggests that cloud significant differences in median cloud extinction, effective radius, volume mean diameter, and total particle concentrations between the
effective radius as show in the figures to the far right. size disrbutions and cloud fiuid water content formation processes are sensitive to pollution. “clean” and “polluted” cases.
INTEX Remote Sensing of Cirrus Cloud Distributions and Microphysical Properties Relative Humidity Effects Cirrus Cloud Properties, Aerosol-Cloud Interactions, and the Role of Convection in Redistributing Pollutants
55-—INTEX-NA CIRRUS OPTICAL DEPTHS (ALL FLIGHTS, 105 AVG) o — o .
“ L m - 7]
Hy sz, - L L oo
3 , » H H H
¢ ’ = . i § oo i g
¥ w0 o0 7 e 1 T B 7 o %
A " -— Alitudes <2 km § 1000 1000. -
. & o o . § ) 5 B LN § Ny
Wt Vager Saturaton (OLH%) 0 eWaerconen(gmy Cloud Exincton (1) Effective Radius (um) * Cloud price pensiy ()
PR toraude o) i Al Poim Al ponis o Al poinis
— et mum—— o sy mo— G R " o) b hteen " Cojle s P i | B -
. . w ¥ 5o . b g ] 2 b 50
= = e H b g Soqrerst?
= . a0 Obsenvations above 8 kn 2 5 £
\ce Saaton (OLH) £S oo s ot G : © Tce Water Contert (gm) :
- PR o P13 o v : D /»s [ I [
S o E. H g —— H H ) i
. §- i Jr—— R
The DC-8 payload included a multi-wavelength lidar system capable of recording polarized backscattering ratios in both the zenith and nadir derections. Cirrus clouds Water Vapor Saturation (OLH%6) Wiing Rat Moing Ratio (spiv) Hxing Rato () : Motng Rt (et
encountered during INTEX were typically optically thin (see satellite image), which allowed the lidar to completely penetrate their depths (see figure in far left of middle “The above graphs show how particle Thin cirrus clouds were often encountered at high altitudes during INTEX. Many of these were anvils from thunderstorms that had formed upwind of our sampling location, although some were associated with frontal systems that
row). Assuming cirrus particles yield an extinction to backscatter ratio of 25, we have calculated cloud optical depths for altitudes above 9 km. Values were usually < concentrations in various size ranges varied as a were propagating southeastwardly from more northerly latitudes. Many of the cirrus were widespread (see frame to left that discusses UV-Dial observations) but quite thin vertically. The majority of cirrus sampled in situ contained
0.25, as plotied on the map in the upper right-hand corner. The middle and bottom row graphs explore the layer of persistent cirus that was observed above 8 km during function of humidity for warm and cold clouds. <0.01 g/ms3 of particles that were, on average ~20 um in diameter. Calculated extinctions for these clouds were usually < 1 km-1, which corresponds to “sub-visual” clouds. ~If the observations are split according to their levels of
most of flight 13. This layer was highly depolarized and exhibited low wavelength dependencies indicating that it was composed of fairly large, asymmetric particles. There are some indications that the frequencies interstitial submicron particles, the clouds that contain low levels of ambient aerosols are more likely to exhibit lower extinctions and larger particle sizes for a given amount of cloud water. The graphs in the bottom row above
may vary as a function of pollution for cirrus. indicate that higher levels of pollutants are typically found in the vicinity of cirrus; nitric acid is the only measured species that appears to be lost to ice particle surfaces.




