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Best productswill berealized from combinations of
Imager and sounder data!

Using MODISAIRS datato simulate ABI/HES system !

Better cloud detection and characterization, better spatial, etc

Better surface emissivity, better spectral, better accuracy, etc



What can we do for MODIS/AIRS synergistic
retrieval ?

* AIRS sub-pixel cloud detection and
characterization using MODI S data

 MODIS products serve as the background
Information for sounder retrieval
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MODIS classification mask at 1km resolution
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What can we do for MODIS/AIRS synergistic
retrieval ?

* AIRS sub-pixel cloud detection and
characterization using MODI S data

« MODIS products serve as the background
Information for sounder retrieval



1DV AR agorithm for cloud retrieval (Li, Menzel and Schreiner 2001)

Observed AIRS Radiance M easur ements Background Information from MODI S
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J(X)=[R"=R(X)]"E"[R" = R(X)]+[ X = X;]" B[ X = X¢]
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Fast Cloudy Radiative Transfer Model: coupled
(1) Single - Scattering Cloud Model and

(2) AIRS Clear Sky Radiance Model — SARTA.

(3) Temperature/moisture profilesarefrom ECMWF.

X = (CTP, ECA,, ECA,, ECA,,...,ECA,,,CPS,COT) <+—

CTP: Cloud-Top Pressure

ECA: Effective Cloud Amount

CPS: Cloud Particle Size

COT: Cloud Optical Thicknessat 0.55um




Fressure (hFa)

ECA Sengitivity CTP Sengitivity

3 ECA Weighting Function Sensitivity

i CTP Weighting Function Sensitivity
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~Thin ice clouds

Water Land Mixed Cld Mixed ClIr Low Cld Mid Cld HighCld M.L.Cld Low Cld
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AIRS cloudy calculation W|th MODISCTP and ECA versus cloudy observatlon

BT (K)

Obs — Cal (K)

800 - v rr
290 1
- rfff."i;}”ﬂ{'?gwﬂ A A e ﬂfﬁﬁ?::uh d I,;?!:t:‘f‘,".f.";:gﬂgf‘{igﬁ
| W | Y“":-:nf ! N
1 [ ]
TR |
Observation AR 1
Calculation with MODIS CTP (250hPa) and ECA (0.28) " |
CTP=250, ECA=0.28 ]
.............. s[lml - 'ssl[]' - 'g[lml - 95[] - '1[:|I[1[:|' - .10.50. - .11.0[]. C
5 r T T T T T T T —
| '.-s.':,-\‘g.._'J m i, | "!Ei | i .'.-l
4 R L4 A L Y T L
3 | J N | 'y g 4
2 il | | .ﬂ' ’|'!I[hvl"'- “imw : A .I N -
il e %"M‘“"*“ "y |
D' 1|I |Fﬂ]||| ﬁ‘|h|| l |
| ||| |
1t
2! }
-3 [ I
_4 L
I ]
650 700 750 800 850 a00 950 1000 1050 1100

Wavenumber (cm**-1)



AIRS cloudy calculation W|th AIRS CTP and ECA versus cloudy observation
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AIRS cloudy calculation W|th AIRS CTP, CPS, and COT versuscl oudy observation
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AIRS Channel 763[901.51 cm™'] Brightness Temperature
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Thick ice clouds

FOOS Classificayon Mask
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AIRS cloudy calculation W|th ECMWF proflle Versus cI oudy observatlon

LI S N S R S N S I I R B S R 7

285 - Tt AT ) ", 1 '. e iy oy AT

. R i oy
wllr.u.u”v-uu, w,..lu [ e |

S A y |
| s.mﬁ P“""""u""ﬁ*‘“m‘!l" .|L II( " W A

- I
b | . |1
245 . anﬁﬁﬂ |;r . | mu.‘_,,mﬁ [\ .“I |
i I| | Clear calcu lation with ECMWF profile "‘.In: A
h| Obsarvation 1

i

W '“Jx Hﬁ |

Obs - Cal (K)

_1D I_ 1 1 1 1 1 1 1 1 L —
650 700 750 800 850 900 950 1000 1050 1100

Wavenumber (cm**-1)



AIRS cloudy calculation W|th MODISCTP and ECA versus cI oudy observatlon
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AIRS cloudy calculation W|th AIRS CTP and ECA versus cI oudy observatlon

Obs - Cal (K)
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AIRS cloudy calculation W|th AIRS CTP, CPS, and COT versus cI oudy observation
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AIRS Channel 763[901.51 cm™'] Brightness Temperature
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AIRS Four Footprints Near Purcell, OK

MO0 S Classification Mask

Viater Land Mixed cld Mixed clr  Low cld Mid cld Highcld  Rid cld Low cld



Cloud-top height retrievals
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FMODIS Cloud Top Pressure GOES Cloud Top Pressure &IRS Cloud Top Pressure
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AIRS NeDT

Residual with MODIS CTP and ECA
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AIRS NeDT

Residual with AIRS CTP and ECA
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Summary

« MODISdatahelp AIRS sub-pixel cloud
detection and char acterization

 With MODI S products asthe background,
Improved atmospheric and cloud parameters
can be obtained from sounder radiance
measur ements

e Other

— Improved imager SST productswith
sounder emissivity retrieval

— Image product + sounder product => better
Imager product



Future work

e Synergistic use of MODIS/AIRS for
retrieving the atmospheric profiles and
cloud properties simultaneously

* Prepare ABI/HES retrieval system,
MODISAIRS datawill be used
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