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> How valid are the AIRS V4 cloud fields?

» Focus on upper level CTP :
» ARM TWP mm-wave cloud radar (Manus Island) and microp
> AIRS is sensitive (statistically significant) to thin (and thick

> AIRS CTP and Microwave Limb Sounder (MLS) I
> PDFs of AIRS and MODIS agree well.. ‘
> ...but statistics conditiona \

» AIRS and MODIS: a “holistic”

» Use CTP, ECF and T to e

» Good agreement for high an

- > Some 1es within multilayet "?ﬁ.
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Checking the cloud top height between AIRS and Atmospheric
Radiation Measurement (ARM) program observations

T T T 1 T T T 1 T T T I T T T I T T T
Hollars

—— 24 min AVG Manus

---------- 24 min HIST Manus

- == 24 min MAX Manus

0.4 Frequency histogram of the agreement between

an active and passive-derived Z.; obtained
from several independent data sources. We
compare ARM-AIRS to:

0.3

0.2

W~ e - Top: ground-based MMCR with GMS-5

0.0 St e L L (Hollars et al., 2004)

oA Whimeon oy
---------- Hawkinson 3x3 FOV .

0.3 = = = 90 min HIST Nauru Bottom: aircraft lidar and the MODIS Airborne
0 Frey Simulator Z, , (Frey et al., 1999), ground-based

' N h lidar+radar and GOES Z,, (Hawkinson et al.,
0.1 i “ 2005), and ground-based lidar and AIRS Z p,.
OO I'..l ....... ; ""”’ """""""""""""""""""" ‘ I T A R R T T R I T . 1

-6 -4 -2 0 2 4 6

Active - Passive Z
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Location/Time Time Height 0.=<f<.05 05=<f<.15 .15=<f<S5 S5=<f<85 85=f<1.0
(min) Method
Radar at Ilight | Manus/Night - - N=13 N=9 N=21 N=16 N=16
54 AVG 72=+7.0 2.1x34 04 +3.7 -0.1+15 0.7 +1.8
126 AVG 7.1%6.5 1.8 3.2 0.5x3.6 03 12 0.7 £2.0
186 AVG 7.0=%6.5 1.9+3.0 04 =3.6 04 +13 0.6 £2.0
54 HIST 7.1x73 1.1 x£5.1 -09+34 —-05=x13 -0.1 1.7
126 HIST 49+74 —05+45 0934 -12=x1.0 -0.3 £2.0
186 HIST 47=+75 —0.4+4.1 -1.0 £3.3 -1.2 1.0 -0.2 £2.0
54 MAX 53=x84 0.6 =49 2240 -14+13 0.8 1.9
Radar at day | W Manus/Day _ _ N=21 N=12 N=16 N=12 N=16
54 AVG 7.6 5.6 6.3+58 1.2+4.2 02=x23 1.1=x1.6
126 AVG 7.8+5.6 45=49 1339 0.5=+2.3 1.3+1.6
186 AVG 9.0+5.0 4447 1538 0.7 £2.4 1.6 x1.7
54 HIST 6.4 +8.8 54=+6.1 0437 -01=x27 05+1.6
126 HIST 3795 -1.0+83 —0.7 +3.8 -1.1 2.1 04+1.6
186 HIST 1.5+7.8 -1.5+85 —0.8 3.8 -1.1 2.1 04 =15
54 MAX 48=+83 3.1x8.1 0.7 £3.8 -1.5+17 02 +14
Lidar at Ilight W Nauru/Night _ _ N=32 N=20 _ _ _
54 AVG 82 x6.1 2.1=x39 _ _ _
126 AVG 7.1 6.1 1.9 £3.2 _ _ _
186 AVG 63=x54 1.9 £3.0 _ _ _
54 HIST 74+73 03 £4.1 _ _ _
126 HIST 53=x738 -0.7 £3.7 _ _
186 HIST 30+£73 -1.1 3.1 _ _
54 MAX 70x7.5 -0.5 4.5

Kahn et al., 2006a
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Location/Time q"imz Height 0.=<f<.05 05=<f<.15 .15=<f<S5 S5=<f<85 85=f<1.0
(min)) Method
Manus/Night ~—" - N=13 N=9 N=21 N=16 N=16
54 AVG 72=+7.0 2134 04 +3.7 -0.1=+15 0.7 x18
126 AVG 7.1%6.5 1.8 3.2 0.5x3.6 03 12 0.7 £2.0
Three time 186 AVG 7.0=%6.5 1.9+3.0 04 =3.6 04 +13 0.6 £2.0
54 HIST 7.1x73 1.1 x£5.1 -09+34 —-05=x13 -0.1 1.7
averages 126 HIST 49+74 —05+45 0934 -12=x1.0 -0.3 £2.0
186 HIST 47=+75 —0.4+4.1 -1.0 £3.3 -12 1.0 -0.2 £2.0
54 MAX 53=x84 0.6 =49 2240 -14+13 0.8 1.9
Manus/Day _ _ N=21 N=12 N=16 N=12 N=16
54 AVG 7.6 5.6 6.3+58 1.2+4.2 02=x23 1.1=x1.6
126 AVG 7.8+5.6 45+49 1339 0.5+23 1.3+1.6
186 AVG 9.0+5.0 4447 1538 0.7 £2.4 1.6 x1.7
54 HIST 6.4 +8.8 54=+6.1 0437 -01=x27 05+1.6
126 HIST 3795 -1.0+83 —0.7 +3.8 -1.1 2.1 04 =16
186 HIST 1.5+7.8 -1.5+85 —0.8 3.8 -1.1 2.1 04 =15
54 MAX 48=+83 3.1x8.1 0.7 £3.8 -1.5+17 02 +14
Nauru/Night _ _ N=32 N=20 _ _ _
54 AVG 82 x6.1 2.1=x39 _ _ _
126 AVG 7.1 6.1 1.9 £3.2 _ _ _
186 AVG 63=x54 1.9 £3.0 _ _ _
54 HIST 74+73 03 £4.1 _ _ _
126 HIST 53=x738 -0.7 £3.7 _ _
186 HIST 30+£73 -1.1 3.1 _ _
54 MAX 70x7.5 -0.5 4.5

Kahn et al., 2006a
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AN

Location/Time Time /Height 0.<f<.05 05=f<.15 .15=f<S5 S5=f<.85 85=f<1.0
(min) (Method )
Manus/Night - N\ N=13 N=9 N=21 N=16 N=16
54 AVG 72=+7.0 2134 04 +3.7 -0.1+15 0.7 +1.8
126 AVG 7.1£6.5 1.8+3.2 0.5+3.6 0312 0.7 2.0
186 AVG 7.0=%6.5 1.9+3.0 04 =3.6 04 +13 0.6 £2.0
54 HIST 7.1x73 1.1 x£5.1 -09+34 —-05=x13 -0.1 1.7
126 HIST 4974 -0.5+45 -09=+34 -12=x10 -0.3 £2.0
186 HIST 47=+75 —0.4+4.1 -1.0 £3.3 -12 1.0 -0.2 £2.0
54 MAX 53=x84 0.6 =49 22+40 -14=x13 0.8 1.9
Manus/Day _ _ N=21 N=12 N=16 N=12 N=16
54 AVG 7.6 5.6 6.3+58 1.2+4.2 02=x23 1.1=x1.6
126 AVG 7.8+5.6 45=49 1.3+39 0.5=+2.3 1.3+1.6
186 AVG 9.0+5.0 4447 1538 0.7 2.4 1617
54 HIST 6.4 +8.8 54=+6.1 0437 -01=x27 05+1.6
126 HIST 3795 -1.0+83 —0.7+38 -1.1=zx21 04+1.6
186 HIST 1.5+738 -1.5=+85 —-08+38 -11=x21 04 %15
54 MAX 48=+83 3.1x8.1 -0.7+38 -15=+17 02 +14
Nauru/Night _ _ N=32 N=20 _ _ _
54 AVG 82=+6.1 2.1+39 _ _ _
126 AVG 7.1 6.1 1.9 £3.2 _ _ _
186 AVG 63=x54 1.9 £3.0 _ _ _
54 HIST 74+73 03 +4.1 _ _ _
126 HIST 53=x738 -0.7 £3.7 _ _
186 HIST 30+£73 -1.1 3.1 _ _
54 MAX 70x7.5 —0.5 4.5

Kahn et al., 2006a



National Aeronautics and Space
9 Administration
Jet Propulsion Laboratory

Califomia Institute of Technology AIRS Science Team Meeting, March 7-9, 2006

— ———— e

Location/Time Time Height .=<f<.05 05=f<.15 15=f<S5 S5=f<85 85=f<1.0 | Five ECF

(min) Method bins
Manus/Night - - N=13 N=9 N=21 N=16 N=16
54 AVG 72=+7.0 2.1x34 04 +3.7 -0.1+15 0.7 +1.8
126 AVG 7.1%6.5 1.8 3.2 0.5x3.6 03 12 0.7 £2.0
186 AVG 7.0=%6.5 1.9+3.0 04 =3.6 04 +13 0.6 £2.0
54 HIST 7.1x73 1.1 x£5.1 -09+34 —-05=x13 -0.1 1.7
126 HIST 49+74 —05+45 0934 -12=x1.0 -0.3 £2.0
186 HIST 47=+75 —0.4+4.1 -1.0 £3.3 -1.2 1.0 -0.2 £2.0
54 MAX 53=x84 0.6 =49 2240 -14+13 0.8 1.9
Manus/Day _ _ N=21 N=12 N=16 N=12 N=16
54 AVG 7.6 5.6 6.3+58 1.2+4.2 02=x23 1.1=x1.6
126 AVG 7.8+5.6 45=49 1339 0.5=+2.3 1.3+1.6
186 AVG 9.0+5.0 4447 1538 0.7 £2.4 1.6 x1.7
54 HIST 6.4 +8.8 54=+6.1 0437 -01=x27 05+1.6
126 HIST 3795 -1.0+83 —0.7 +3.8 -1.1 2.1 04+1.6
186 HIST 1.5+7.8 -1.5+85 —0.8 3.8 -1.1 2.1 04 =15
54 MAX 48=+83 3.1x8.1 0.7 £3.8 -1.5+17 02 +14
Nauru/Night _ _ N=32 N=20 _ _ _
54 AVG 82 x6.1 2.1=x39 _ _ _
126 AVG 7.1 6.1 1.9 £3.2 _ _ _
186 AVG 63=x54 1.9 £3.0

54 HIST 74+73 03 £4.1

126 HIST 53=x738 -0.7 £3.7
186 HIST 3073 -1.1 3.1
54 MAX 70x7.5 -0.5 4.5

Kahn et al., 2006a
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Location/Time Time Height 0.=<f<.05 05=<f<.15 .15=<f<S5 S5=<f<85 85=f<1.0
(min) Method
Manus/Night - - N=13 N=9 N=21 N=16 N=16
54 AVG 72=+7.0 2134 04 +3.7 -0.1+15 0.7 +1.8
126 AVG 7.1%6.5 1.8 3.2 0.5x3.6 03 12 0.7 £2.0
186 AVG 7.0=%6.5 1.9+3.0 04 =3.6 04 +13 0.6 £2.0
54 HIST 7.1x73 1.1 x£5.1 -09+34 —-05=x13 -0.1 1.7
126 HIST 4974 -0.5+45 0934 -12=x1.0 -0.3 £2.0
186 HIST 47=+75 —0.4+4.1 -1.0 £3.3 -12 1.0 -0.2 £2.0
54 MAX 53=x84 0.6 +4.9 22+40 -14=x13 0.8 1.9
Manus/Day _ _ N=21 N=12 N=16 N=12 N=16 # of samples
54 AVG 7.6 5.6 6.3+58 1.2+4.2 02=x23 1.1=x1.6
126 AVG 7.8+5.6 45=49 1339 0.5=+2.3 1.3+1.6
186 AVG 9.0+5.0 4447 1538 0.7 £2.4 1.6 £1.7
54 HIST 6.4 +8.8 54=+6.1 0437 -01=x27 05+1.6
126 HIST 3795 -1.0+83 —0.7+38 -1.1=zx21 04+1.6
186 HIST 1.5+738 -1.5+85 0838 -11=zx21 0415
54 MAX 48=+83 3.1x8.1 -0.7+38 -15=+17 02 +14
Nauru/Night _ _ N=32 N=20 _ _ _
54 AVG 82 x6.1 2.1=x39 _ _ _
126 AVG 7.1 6.1 1.9 £3.2 _ _ _
186 AVG 63=x54 1.9 £3.0 _ _ _
54 HIST 74+73 03 £4.1 _ _ _
126 HIST 53=x738 -0.7 £3.7 _ _
186 HIST 30+£73 -1.1 3.1 _ _
54 MAX 70x7.5 -0.5 4.5

Kahn et al., 2006a
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Location/Time Time Height 0.=<f<.05 05=<f<.15 .15=<f<S5 S5=<f<85 85=f<1.0
(min) Method
Manus/Night - - N=13 N=9 N=21 N=16 N=16
54  AVG 7270 2134 0437 —01x15 07=x18
126  AVG 71£65 1.8+3.2 05£3.6 0312 07220
186  AVG 70£6.5 1.9+ 3.0 04+36 0413 06220
54 HIST 71+73 11«51 09234 0513 -01z17
126  HIST 49+74  05+45 09234 -12210 03220
186  HIST 47+75  04=41 -10233 -12210 -0222.0
54 MAX 5384 06+49  22:40 -14213 -08=x19
Manus/Day _ _ N=21 N=12 N=16 N=12 =
54  AVG 7656 6.3+5.8 12:42 02223 1.1+1.6
126  AVG 7856 45+49 1339 05223 13216
186  AVG 9.0+5.0 4447 1538 07224 1617
54 HIST 6.4+ 8.8 54+61 04237 01227 | 05=z16
126  HIST 37+95  -10+83 0738 11221 | 04=16
186  HIST 1578  -15%85 —08%38 -LI1z21 \ 04=15
54 MAX 48 £83 3.1+81 07238 -15x17 \02z14
Nauru/Night _ _ N=32 N=20 _ _
54 AVG  82x61 20239 _ _ ~ Y AIRS-ARM = 1-0 (km)
126  AVG 71+6.1 1932 _ _ _
186  AVG 6354 1.9 3.0 _ _ _
54 HIST  74x73  03z4l _ _ _ | Bold: significant @ 5%
126  HIST 5378 07237 _ _ | Italic: significant @ 1%
186  HIST 3073  -11231 _ _
54 MAX 70+75 05245

Kahn et al., 2006a
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Location/Time Time Height 0.=<f<.05 05=<f<.15 .15=<f<S5 S5=<f<85 85=f<1.0
(min) Method
Manus/Night - - N=13 N=21 N=16 N=16

54 AVG 72+70
126 AVG 7.1%6.5
186 AVG 7.0 = 6.

0.4 +3.7 —0.1=+15 0.7 £1.8
0.5x3.6 03 12 0.7 £2.0
04 =3.6 04 +13 0.6 £2.0

54 HIST 717, 0117
126 HIST 497
186 HIST 47+
54 MAX  53=§ Some day/night
Manus/Day _ _ N=21 variation — slightly
54  AVG 7.6 =56 3x5. 2=4. A=l worse during day
126 AVG 7.8%5.
186  AVG 9.0 5.
54 HIST 6.4+8.8
126 HIST 3.7:95
186 HIST 1578
54 MAX ~ 48:83
Nauru/Night _ _ N=32 _ _ -
54 AVG 8261 2139 _ _ -
126 AVG 7161 19232 _ _ _
186 AVG 6354 1930

54 HIST 74+73 03 £4.1

126 HIST 53=x738 -0.7 £3.7
186 HIST 3073 -1.1 3.1
54 MAX 70x7.5 —0.5 4.5

Kahn et al., 2006a
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Location/Time Time Height 0.=<f<.05 05=<f<.15 .15=<f<S5 S5=<f<85 85=f<1.0
(min) Method
Manus/Night - _ N=13 N=9 N=21 N=16 N=16
54 AVG 72£70 2134 0437 0115 0718
126  AVG 71+65 18232 05236 03212 07220
186  AVG 70£65 19230 04236 0413 06220
54 HIST 7173 11251  -09234 -05:13 —01x17
126  HIST 4974  —05:45 09234 -12210 —0322.0
186  HIST 4775 0441 10233 -12:10 —0222.0
54 MAX 53:84 0649 22:40 -14z13 —08%1.9
Manus/Day _ _ N=21 N=12 N=16 N=12 N=16
54 AVG 7656  63:58  12:42 02223  11z16
126  AVG 7856  45:49 1339 05223  13:16 \ Variation w.r.t.
186  AVG 9050 4447 15238 07224 1617 method of ARM Z
54 HIST 6488 5461 04237 -01227 05:16 definition
126 HIST 3795 —10:83 07238 -II1:201 0416 /
186 HIST 1578  -15285 —08%38 -LI1221 04215
54  MAX  48:83  3.1x81 07238 -15:17 —02:14
Nauru/Night _ _ N=32 N=20 _ _ _
54 AVG 82x6.1 2139 _ _ _
126 AVG 7161 19232 _ B B
186  AVG 6354  1.93.0 _ _ _
54 HIST  74:73 03241 _ _ _
126 HIST 5378  —0.7%3.7 B _
186  HIST 3073  -I13.1 B B
54 MAX  70+75 05245

Kahn et al., 2006a
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Location/Time Time Height 0.=<f<.05 05=<f<.15 .15=<f<.5 5=f<.85 B5=f<10
(min) Method
Manus/Night - - N=13 N=9 N=21 N=16 N=16
54 AVG 72=+7.0 2134 04 +3.7 -0.1+15 0.7 +1.8
126 AVG 7.1%6.5 1.8 3.2 0.5x3.6 03 12 0.7 £2.0
186 AVG 7.0=%6.5 1.9+3.0 04 =3.6 04 +13 0.6 £2.0
54 HIST 7.1x73 1.1 x£5.1 -09+34 —-05=x13 -0.1 1.7
126 HIST 4974 —05+45 0934 -12=x1.0 -0.3 £2.0
186 HIST 47=+75 —0.4+4.1 -1.0 £3.3 -12 1.0 -0.2 £2.0
54 MAX 53=x84 0.6 =49 22+40 -14=x13 0.8 1.9
Manus/Day _ _ N=21 N=ti2 N=16 =12 N=16
54 AVG 6358  12%42 02223 Agreement strong
126 AVG 49 13+39 0.5 3+1.6 function Off
186 AVG 9.0+5.0 4447 1538 0.7 24 1.6 £1.7
54 HIST 6.4 +8.8 54=+6.1 0437 -01=x27 05+1.6
126 HIST 3795 -1.0+83 —0.7+38 -1.1=zx21 04+1.6
186 HIST 1.5+738 -1.5+85 0838 -11=zx21 0415
54 MAX 48=+83 3.1x8.1 -0.7+38 -15=+17 02 +14
Nauru/Night _ _ N=32 N=20 _ _ _
54 AVG 82 x6.1 2.1=x39 _ _ _
126 AVG 7.1 6.1 1.9 £3.2 _ _ _
186 AVG 63=x54 1.9 £3.0 _ _ _
54 HIST 74+73 03 £4.1 _ _ _
126 HIST 53=x738 -0.7 £3.7 _ _
186 HIST 30+£73 -1.1 3.1 _ _
54 MAX 70x7.5 —0.5 4.5

Kahn et al., 2006a
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Location/Time Time Height 0.=<f<.05 .05=<f<.15 S=f<8 85=f<10
(min) Method
Manus/Night - - N=13 N=9 N=16
54 AVG 72+7.0 2.1+34 0.7 1.8
126 AVG 7165 1.8 %32 0.7 £2.0
18  AVG 7.0£6.5 1.9+3.0 0.6 £2.0
54 HIST 7.1£73 1.1£5.1 —-0.1x1.7
126 HIST 49+74  05x45 0320
186 HIST 4775 0.4 x4.1 0220
54 MAX 53+84 0.6+49 -0.8£1.9
Manus/Day _ _ N=21 N=12 N=16
54 AVG 7.6+56 6.3+58 11%1.6
126  AVG 78£56 45+49 13+16
186  AVG 9.0+5.0 4447 1.6=1.7
54 HIST 6.4+ 8.8 54+£6.1 0.5%1.6
126 HIST 3.7+95 1083 04x1.6
186 HIST 15+7.8 ~15+85 0415
54 MAX 4883 3.1x8.1 -02=+14
Nauru/Night _ _ N=32 N=20 _
54 AVG 8.2%6.1 2.1%39 _
126  AVG 7.1£6.1 1.9 %32
Agreement much
186  AVG 6354 1.9+3.0 _ >
improved for
54 HIST 74+73 03241 ¢——— .
thin ci using lidar
126 HIST 53+78 -0.7 £3.7
over radar
186  HIST 30+7.3 -1.1 £3.1 _ _
54 MAX 7075 0545

Kahn et al., 2006a
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T T T T I T T T T I T T T T I T T T T I T T
— Pars (@v9), {p=0.0 :
—— Prs (hi), fp=0.0
= . . * Frequency of coincident AIRS and MLS P, ,. The AIRS
o 100 Pars (i), £p=0.1 ] : . CLD
< AlRS LR values in 20 hPa bins, and MLS reported at the MLS
> standard
s, A pressure levels.
3 . * When we use all AIRS and MLS clouds, PDFs vary
" § substantially
5 I 1 1
B LB L B I B * When we exclude MLS max IWC < 1.0 mg m~3, the
’ o gMLS’ ;'L')\(AII\?VC 10 ] agreement is similar
---------- Pxi, first nonzero IWC =1.0 A
5 100 ~ Phirs (high), {,p > 01 i » When we exclude MLS first IWC < 1.0 mg m=3, the
| L S ] agreement is much improved
- ; Used ~20 days in January 2005 + 30 deg latitude

0.00 0.05 0.10 0.15 0.20
Normalized Counts
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Number of Counts
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Difference between AIRS and MLS P, , per MLS
pressure level: AIRS “hi” approach at top, “avg”
approach at bottom

Some MLS pressure levels agree much more
poorly than others

For lowest MLS pressure levels, AIRS and MLS
cloud distributions statistically different

Lesson: the cloud morphology might look good
after averaging, but individual match-ups can have
large disagreement
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Consistency between AIRS and MODIS cloud products ?
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Kahn et al., 2006b
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Should we think of cloud products in terms of “a whole” ?

1-fi~/,
BTAIRS =fl'T1+fz'T2+(1_fl_f2)'Tsc @
BTMODIS = Jeua .Tcld + (l_fcld).j;c

 “Re-build” BT from MODIS and AIRS cloud and surface products
AIRS footprint

 Replace Planck function by T of emitting layer or surface

o First-order means of comparison: does not guarantee that T or f agree individually ,
but

shows if the “sum of the whole” agrees or not

» All products averaged to AMSU scale (~ 45 km)

Bottom line: A way to look at “consistency” of cloud products between AIRS and MODIS

Kahn et al., 2006b
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Should we think of cloud products in terms of “a whole” ?
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Bottom line: BTy is consistent, except near Ci edges — many possible reasons for disagreement

Kahn et al., 2006b
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Should we think of cloud products in terms of “a whole” ?
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Bottom line: BTy is consistent, except near Ci edges — many possible reasons for disagreement

Kahn et al., 2006b
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* Cirrus frequency from AIR
* Multilayered clouds in V4.0
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Where is the cirrus?

ISCCP-D2 1983687-200189 Hean JJA

Significant

differences
exist between ISCCP IR/VIS only JJA (1983-2001)

different
platforms!

HIRS 4-year JJA ISCCP IR only JJA (1983-2001)
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100
SON 2004

* Seasonal maps of Ci frequency from MAM 2004 until JJA 2005 using AIRS V4.0
* Cloud mask from Kahn et al. [2005] + a threshold for “missed” clouds, using BT, <273 K.
* A conservative cloud mask which misses many thin cirrus clouds with t;; <0.1-0.15.

* Despite the conservative thresholds, the frequency exceeds 80-90% over much of the tropics
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1.0 0.8 0.6 0.4 0.2 0.0 SEP 2004 - AUG 2005

Top: Yearly average from Sep 2004 — Aug 2005
Note ragged features smooth greatly with a longer time average
The maximum frequency decreases to the neighborhood of 80-85%.

Bottom: % difference in annual frequency of cirrus between 03/2004 — 02/2005 & 09/2004 — 08/2005

Large
Interannual variability is noted in particular regions of interest

[MAR 2004 to FEB 2005] -
[SEP 2004 to AUG 2005]

0.4 0.2 0.0 -0.2
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How realistic are Al

150

JAN 05 ECF > 0.01
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100
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RS cloud fields?

1.0

L B B e B e e B e B S e B B e ey
L Figure 1

- —— ECF>0.01
[T —— ECF>0.03
ECF > 0.05
r —— ECF> 0.1 1

C ECF > 0.15 =

Jan 05 global zonal avgerage

-40 -20 0 20 40

0.8

X JJA1989-1993 Wylie HIRS
e DJF 2005 o
— JJA 2005
SEP 2004 - AUG 2005

DJF 1989-1993 Wylie HIRS

Bottom line: Using f as a “cloud mask” produces reasonable cloud fields compared to Kahn et al.

(2005), JGR, and Wylie et al., (1994) J. Climate
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Multilayer Clouds: January 2005

Single Layer

Multilayer
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What about more complicated cloud configurations?

\ 255 < BT <265 4

e~

Nasiri and Kahn, 2006
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January 2005 AIRS L2 Version 4.0

BT 960 cm ' < 255 K

The “uncertain” clouds:
A large minority in
polar oceans!

{ 255K <BT 960 cm ' < 265 K

BT 960 cm ' > 265 K

Nasiri and Kahn, 2006
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Simulated MODIS BTDs Simulated AIRS BTDs
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MODIS sims from DISORT AIRS sims from CHARTS

Nasiri and Kahn, 2006
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Okm, T=226K
7 km, T=238K

Simulated MODIS BTDs

Squlated AIRS BTDs
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Nasiri and Kahn, 2006
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Simulated MODIS BTDs Simulated AIRS BTDs
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Nasiri and Kahn, 2006
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What about the harder cases from 3—5 km?

Simulated MODIS BTDs
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5km, T=256K 4km, T=262K

3km, T=265K
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What about the harder cases from 3—5 km?

Simulated MODIS BTDs Simulated AIRS BTDs
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Answer: AIRS cloud products are consistent with other measurements

AIRS—derived

Ci
detection

.

Atmospheric state
and surface
properties,

scattering models

/ A

ARM-—derived

OPTRAN + Ci
parameterization
RT model

CHARTS |[—™

Need consistent scattering
properties for all
pathways to ty,gand D,

ARM MMCR and lidar

Best guess

Tyisand D[4~ )
When are T,
and D, consistent?
Dependence on
cloud

Best guess | configuration?

Tyisand D,
Can we use AIRS
(and MODIS?)
outside of ARM
sites reliably?

e
Best guess
Tyisand D,
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» Cirrus represented by serie

~* Fit AIRS radiance to best T and D_ and
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The “fast” RT approach: OPTRAN + ci parameterization
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An illustrative example on June 20, 2003, at Manus Island

.
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An illustrative example on June 20, 2003, at Manus Island
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An illustrative granule on July 1st, 2003
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An illustrative gra)/ule on Julyﬁ\2003

7 ey
1¢0.0 325.0 :LI_I_I ll l _| 1008.0 |

Upper CTP (hPa)




National Aeronautics and Space
Administration

Jet Propulsion Laboratory
Califomia Institute of Technology AIRS Science Team Meeting, March 7-9, 2006

An illustrative granule on July 1st, 2003
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An illustrative granule on July 1st, 2003
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An illustrative granule on July 1st, 2003

Upper Level ECF
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Upper Level ECF

An illustrative granule on July 1st, 2003
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Summary and Conclusions

realistically
s detection have not been reached

eful for more complicated cloud configurations
— tradeoff between sensitivity and footprint size when compared to MODIS
red clouds — V4.0 clouds have coherent patterns

irrus D, and t with AIR
approxin

.




