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A
bstract

This study reports on the com
parison of cloud properties betw

een M
O

D
IS and A

IRS. The M
O

D
IS

products have cloud properties such as cloud top pressure, effective cloud am
ount, cloud phase, cloud

optical thickness and effective particle size for one layer clouds. For the com
parison betw

een M
O

D
IS

and 
A

IRS, 
the 

inference 
of 

cloud 
top 

properties 
(cloud 

top 
pressure,effective 

cloud 
am

ount,
therm

odynam
ic phase, optical thickness, and effective particle size) has been m

ade from
 radiom

etric
m

easurem
ents and atm

ospheric profiles generated from
 the A

tm
ospheric Infrared Sounder (A

IRS)
onboard the EO

S A
QUA

 platform
. The CO

2  slicing m
ethod is applied to infer cloud top pressure from

A
IRS Level 1B (L1B) radiances; additional use is m

ade of Level-2 (L2) Support products. Since there are
2378 w

avenum
ber channels available w

ithin the infrared spectral region, m
ore channels are used to find

cloud top pressure than w
ith the m

ethod as applied to M
O

D
IS 15-m

icron band data. In this study, the
CO

2  slicing m
ethod uses forw

ard calculations based on the Stand-A
lone A

IRS Radiative Transfer
A

lgorithm
 (SA

RTA
); it has 100 vertical pressure layers from

 0.005 to 1100 hPa and is considered a fast
and accurate radiative transfer m

odel. The cloud therm
odynam

ic phase is inferred from
 a bispectral

m
ethod based on the 8.8- and 11-m

icron channels sim
ilar to that used by the M

O
D

IS atm
ospheres team

.
Based on the cloud top pressure and phase inform

ation in addition to a look-up database of ice particle
scattering properties, optical thickness and effective particle size are inferred. For each fixel on an A

IRS
granule, Exam

ples are show
n for both ice cloud and w

ater cloud cases.

Com
parison of cloud top pressure, effective cloud am

ount and cloud phase betw
een A

IRS
nighttim

e granule and corresponding M
O

D
IS results.

Prelim
inary results and discussion :

Cloud properties are inferred using only infrared channels of A
IRS and com

pared w
ith the  results

from
 M

O
D

IS. The advantage of using A
IRS infrared products is that it is applicable to both daytim

e
and nighttim

e as show
n in this study. Cloud optical depth and effective particle size are retrieved

using infrared channels w
ith the inform

aion of cloud top pressure, effective cloud am
ount and cloud

phase.
A

lthough the spacial resolution of A
IRS is m

uch low
er than that of M

O
D

IS, the retrieval results is
sim

ilar to those of M
O

D
IS observation w

ith regard to cloud properties.

Brightness tem
perature at 900 cm

-1 of
an 

A
IRS 

nighttim
e 

granule
20021203_075.

O
ptical depth and effective particle size retrieved from

 an A
IRS nighttim

e granule.

Brightness tem
perature at 900 cm

-1 and visible im
age

of an A
IRS daytim

e granule 20021203_183.

Com
parison of cloud top pressure, effective cloud am

ount and cloud phase betw
een A

IRS
daytim

e granule and corresponding M
O

D
IS results.

Com
parison of optical depth and effective particle size betw

een an A
IRS daytim

e granule
and corresponding M

O
D

IS results.

Several w
eighting function profiles for the A

IRS
CO

2 spectral bands w
hich w

ill be used in this
research. t is the transm

ittance from
 pressure level p

to top of the atm
osphere.

Im
aginary index of refraction of ice and w

ater

C
loud optical depth and effective particle size determ

ination

D
ependence of Brightness tem

perature on cloud optical
thickness (t) w

hen D
e = 30 m

icron (left) and effective
particle size(D

e) w
hen t = 1 (right) using atm

ospheric
environm

ent of a pixel from
 A

IRS granule w
ith one

cloud layer at 300 hPa.

Flow
 chart for the inference of cloud optical

thickness and effective particle size

C
loud top pressure, effective cloud am

ount and cloud phase determ
ination

C
om

parison of N
ighttim

e granule

C
om

parison of D
aytim

e granule

Com
parison of Cloud top pressure and effective

cloud am
ount betw

een A
IRS and M

O
D

IS

Com
parison of Cloud top pressure and effective

cloud am
ount betw

een A
IRS and M

O
D

IS

CO
2 slicing m

ethod
   -  channels in the CO

2 15 m
icron absorbing band are selected.

   - 21 pairs of channels are used.
   - SA

RTA
 is used to get clear sky radiance.

   -  output :  cloud top pressure and effective cloud am
ount

Cloud phase
   - the variation of refractive index of ice and w

ater cloud is used
Cloud optical depth
   - Brightness tem

perature is sensitive to the range betw
een 1060 cm

-1 and 1130 cm
-1.

Effective particle size
     -Brightness tem

perature is sensitive to the range 760 ~ 990 cm
-1.

O
nce the inform

ation such as cloud top pressure, effective cloud am
ount and cloud phase is

available, cloud optical depth and effective particle size are inferred.


