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Figure 3: (A) Shows vertical distribution of where AIRS is “detecting” H2O at each difference behaves similarly at 215 hPa for AIRS and MLS; see panel (B) - Joined profiles o - o - o with Cirrus detected by CloudSat, and (C) scenes with cirrus detected by CALIPSO. Clear-sky
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) : . . : _ of slight heating. Figures 5 and 6 show that this region is persistently supersaturated. In (B) we see
Figure 11: Relative Humidity (RHice) vs CTH joint PDF’s for each cloud type; color scale is - _ _ _
that there is significant cooling aloft but between 170 to 300 hPa, location of most cirrus clouds

frequency of occurrence. Strong relationship between high RH and high cloud tops seems
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(between 9-13 km) we see large heating modes, but in (C) we see the heating occurs between 100
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to be determined by the oT (see Figure 7).

87 R i 60 60 60 hPa and 170 hPa (13-17km) where more optically thin cirrus reside (see Figure 11).
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‘a" AIRS and MLS seem to have good agreement at around 215 hPa (see gradient test results in Figure 4) but Collocate AIRS/MLS for the entire mission; the same for AIRS
| | w 100 100 100 above that the AIRS AK’s indicate it loses sensitivity to H20. and CloudSat and CALIPSO.
a0 195 zg 205 ZiG Zs " 2 3 5 02 04 0 08 1 12 14 D 190 - - ComplnlrcligtthetAlﬁf gtl:‘IILS thO {)tr:])fllest_us;ng thelrhaverag(;ng: kterneLs we create the first global remote Integrate IWC, De, and T from the A-Train retrievals; use these
RH,__ (215 hPa) g_j sensing dataset of H2L throughout the entire troposphere and stratosphere. values in RTM calculations as oppose to parameterizations.

Using AIRS data alone can lead to a moist bias in the tropical UT with AIRS data being up to ~30%, in water
vapor and RHice, more moist than the joined dataset. This, again, is due to AIRS losing sensitivity in parts
of the UT leading to retrievals pulling in H20 information from lower parts of the atmosphere.
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Composite all fields with ECMWF wind fields.
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Currently we look at cloud on a pixel by pixel basis; need to
RHick Joined Relative % Difference

better partition clouds by cloud systems and quantify humidity

RHice AIRS

RHice strongly correlates with T at 100 hPa but at 215 hPa the relationship is stronger with H20. When

30 looking at supersaturation the we see that the oT drives the oRHice at 100 hPa while cH20 drives oRHce at fields based on these systems.
— 20 215hPa. This could explain the strong relationship between high CTH and high RHick.
HE = e . D @ 10 10 160 : : : e Use delta-4 stream RTM model to retrieve De and T from AIRS
216 210 220 222 724 298 278 - 100 — 42 04 DE o8 1 12 % N . e L1410 CloudSat and CALIPSO clouds show consistent horizontal spatial patterns as well as vertical distribution. radiances and clouds (Yue, et.al. JAS, 2007)
o’ . .
Temperature (300 hPa) - 10 AIRS and MLS see dryer RHice for the deep convective clouds. This may be because AIRS and MLS are . . _—
o 8 200 200 200 | | | averaging in air from the dry downdraft regions of these systems due to the coarser instrument resolution B_e tter CharaCte"ze_ the AIB_S IMLS sampling abilities through
F S 10 in the UT. different atmospheric conditions; although we have done some
' B el - _ - 1 | a0 _ _ _ _ _ of this in this work, we want to better quantify when AIRS and
0 0. 20 AIRS and MLS do not _s.ample regions with deep convective clouds well as compared to regions of cirrus MLS can provide high quality humidity fields.
0 a0l 200 | ano | removed from convection. Exo) : : : it 4 radiati " < ¢
] Xpiore using ice micro SiCcal ana radiative retrievais 1rom
: : : : ~ : 40 Clear-sky radiative heating doesn’t contribute much to the budget in the UT but at 100 hPa there is a small M(;)DIS 9 phy
40 20 0 20 40 40 20 0 20 40 40 20 0 20 40 positive heating contribution which corresponds to a region of high supersaturation. It has been shown :
| atitude | atitude | atitude that small positive radiative contributions in ice-supersaturated regions in the TTL can lead to changes in Run back-trajectories starting from CALIPSO and CloudSat

moisture transport (Fusina, et.al, JGR, 2007)

clouds to explore mechanisms of UT/LS moistening and
dehydration. Explore TTL dehydration by thin cirrus.

Figure 5: All-Sky 2008 climatology of temperature (K), H2O (ppmv), and RHice at 100, 215, and 300
hPa.
stratosphere in the higher latitudes between 215 to 100 hPa. Persistent high saturations at 100 hPa

Figure 6: Top Row: H2O vertical zonal mean (150 < Long < 200) for joined data and AIRS only; last
column shows relative percent difference, 100x(JOINED-AIRS)/JOINED, between the two datasets.
Bottom Row: Same as above but for RHice; horizontal black line indicates pressure limits shown in the

Cirrus (RADAR) contributes to heating heating between 9-13km while cirrus (LIDAR) contributes to
heating between 13-17km consistent with the cloud distributions shown in Figure 11. Heating rates
for both clouds types tend to be stronger in the southern hemisphere over the warm pool region.

Notable features is the persistent supersaturation at 100 hPa and the transition to the

seems to be driven by temperature (see Figure 10). H2O cross sections. H20 and RHice both show significant differences between 170 and 100 hPa, namely that
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Heating rates are for both cloudy cases exhibit very little statistical relationship but shows strong
correlation with clear-sky RHice, however different clouds show differences between their PDF’s.

AIRS is too moist in those regions.
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