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Longterm Satellite Observations

TOVSvertical sounderson polar satellites: since 1979

Path-B (Scott et al., BAMS 1999, 1987-1995)
~ every 6 hours, 20 km resolution, averaged over 1°
"~ good spectral resolution (HIRS:19 IR,1VIS, MSU: 4 nw)

; 3l Inverson| (Chédin, Scott 1985)

temperature, water vapor profiles
+ cloud properties

¥ |4A radiative transfer
Ry Ryg(l i:p,d) TOVSinitial Guess Retrieval dataset



3l Cloud detection

" at HIRS resolution
M SU predicts clear sky Ty

7/8 threshold tests
nadir g,=958°
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3l Cloud property retrieval

" over averaged cloudy pixels

4 channelsin 14mm CO,-band + 11 nm
max weights.  400-900 hPa surface

10

coherence of effective cloud amount

Ne(Py) @NEP,,/,) = RCI?(I(Jk) )RC'I;(C”'()) for i=4,8

minimize weighted ¢, 2(p,) => Ne, pyq

empirical weights <=> T profile uncertainty on R4 - Ry,
(Stubenrauch et al., J. Climate 1999)

rerlanie Cirrus Cilouds




TOVS Path-B high cloud frequency

Pcld < 440 hPa, 1987-1991
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Study of high cloud amount evolution:
correlation with cosmic rays, volcanic eruptions?
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Workshop on lon- Aerosol - Cloual [nteractions



"~ Satellite obser vations;

unique possibility to survey cld properties over long period
|ISCCP TOVS

1983-1995: <CA>~67/%  <eff. CA>~53%

stable within 2% over globe
Svensmark’s ‘ cosmic ray intensity - CA correlation’ analysis
could not be confirmed!

1991 Pinatubo eruption
aerosols-> dlight overestimation of ISCCP 't

=> dight underestimation of |SCCP high CA
(4.5% In tropics)

TOV'S high eff. CA stable (IR)



Systematic comparison in preparation
In collaboration with Laurent Sauvage, LMD



TOVScirrusicecrystal sizeretrieval

based on spectral difference of cirrus emissivities

" ice crystal single scattering properties  Q.., Wy, 0
aggregates: hexagonal columns:
modified ADA (Mitchell 1996) FDTD (Fu 1998)

radiative transfer based on discrete ordinate method (streamer, J. key)




Simulation of look-up tables

- 4pni De

* ADA: Q, =1 exp| -5 ),wO g from FDTD

2y n(r)dr _31WC
on(rydr 2 P

"D =2rVP =2
" Bimodal-G size distribution N(D)=N,eg' P+N,D"e! P

" DJ(€11m€mm)s fOr 8 surfacesand 4 q,’s
SARB surface emissivities

"~ for 0< e;ym€m<0.01 -> D (e)=D.(e.,)+2.5mm



Sengitivity study on ice crystal sizeretrieval

Homogeneous cloud, zgg=10km, z=1km, Tgu =300K,

polycrystals, bimodal-G size distribution
15mm D 60mm
crystal .. Spheres | ... cle e
shape hexagonal columns + 15% - 10%
sizedistribution | wopicd | " 20% oA
midlatitude + 5% - 20%
thin clouds thick clouds
15Mm D 60mm  15mm D, 60nm
| Zad >akm | AL S
| Tt _ <15K +3%  +2% [+ 5% + 2%
Dz >1km + 4% + 6% |+ 8% +10%
horizontal heterogeneity 90% cloud cover |+ 7% + 2% [+ 27% +12%
vertical IWC(2) = 1.5IWC(1) |+0.5% +10% |+12%  +0.7%_
heterogeneity De(2) = 2 De(1) -15% -20% [-15% - 20%
+water cloud | rF10m, LWC=0.03gi” | +10%  +15% | + 9%+ 9%
re=7nm, LWC=0.20g/m*> |+ 25% +25% |+ 15% + 15%




TOVScrrusicecrystal sizeretrieval

(Subenrauch et al., JGR 1999, CIRAMOXA)
1°x1° overcast 3l high clouds (p.,<440 hPa)
| Tgmes(8mm), TgMe(11mm), Tyg T '

surf

.C| osest TIGR atmosph HZO/T profile, SARB surf. emlsswltles

____________________________________________________

3R radiativetransfer
cirrus effective emissivities

ir q70.9)- 41, ¢.9)
A ) )-q1.0.q)

e(11mm)-e(8nm) <-> simulated
look-up tables

Deff



TOVScirrusicecrystal sizeretrieval

" NOAAI10 satellite observations; 1/1987 - 9/1991

(NOAA12: 8 nm channel problem at low temperatures!)

- 03<¢e11mm) <0.85  sengtivity: D, £ 90mm
07 < t,s <32

© <25

" D, uncertainties increase with D, :
- calculate median values of distributions



Systematic comparison in preparation
In collaboration with Laurent Sauvage, LMD



D, asfunction of latitude



Conclusions and Outlook

Retrieval of Cirrus mean effective ice crystal size feasable at a
global scale using TOV S Path-B satellite data

- aggregate assumption: D, between 35 and 65 nm

D (tropics)>D (midlatitude),
D (summer)> D (winter)

D ~f(H,0O,e, dynamics)

- hex. column assumption: D, about 8 to 11 nm smaller
recent NOAA satellites: no 8 mm channdl -> 4nm channel
study other theoretical approaches (Yang, Mishchenko, Baran)
—15°  check coherence with combined LW/SW fluxes (ScaRaB)




Clrrus microphysical properties
and their effect on RAdiation:
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Kickoff: 9/2/2001

survey and integration into climate M Odels
using combined SAtellite observations

Coordinator: Claudia Stubenrauch (C.N.R.S.-LMD)
Web-site: http://www.Imd.polytechnique.fr/CIRAM OSA/We come.html



CIRAMOSA Objectives

" long-term survey of cirrus physical and
microphysical properties (1987-1995)

"~ correlations between cirrus properties and the state
of the atmosphere

"~ study their effect on the reflection and absorption
of solar and thermal radiation

"~ Improvement of cirrus radiative transfer in GCMs



Observations. TOVS, ATSR, POLDER, in-gitu
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