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Notations

TB1 is AMSU Channel 1 Tb (23.8 GHz)
TB2 is AMSU Channel 2 Tb (31.4 GHz)
TB3 is AMSU Channel 3 Tb (50.3 GHz

TB4 is AMSU Channel 16 Tb (89 GHz)

TB5 is AMSU Channel 17 Tb (150 GHz)

Ts is 2 meter shelter air temperature over land or SST over ocean

( is the cosine of local zenith angle

(o  is the optical thickness for  oxygen

(v  is the optical thickness for water vapor

(l  is the optical thickness for cloud liquid water

1.  Land Surface Temperature (Weng and Yan, 2000)
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2.  Land Surface Emissivity (Weng and Yan, ??) 
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          Table 1. Coefficients derived for AMSU channel 1 ~ 3 emissivity

b0
b1
b2
b3

(1
7.344616e-1
7.651617e-4
4.906263e-3
-4.967451e-3

(2
6.540201e-1
-1.602319e-3
6.560924e-3
-3.925177e-3

(3
-4.11900e-2
-9.091600e-3
1.217200e-2
4.885100e-4

3. Cloud Liquid Water and Total Precipitable Water Algorithms (Weng et al., 2000)
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where

a0 = -0.5(v23 / ((v23(l31 - (v31(l23) and b0 =  0.5(l23 / ((v23(l31 - (v31(l23)

a1 =  (v31 / (v23  and b1 =  (l31 / (l23

a2 = - 2.0((o31  -  a1(o23) / ( + (1.0  - a1) ln(Ts)  + ln(1.0 - (31 ) - a1ln(1.0 - (23 )

b2 = - 2.0((o31  -  b1(o23) / ( + (1.0  - b1) ln(Ts) + ln(1.0 - (31 ) - b1ln(1.0 - (23 )

where ( is the sea surface emissivity and  
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where (V is the water vapor mass absorption coefficient and

, which  is the  vertically integrated water vapor. (V can be derived from the slope of the relationship between (v and V
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where (L is the cloud liquid water  mass absorption coefficient and 

 is vertically integrated cloud liquid water. Using Rayleigh’s approximation, one can express (L in terms of cloud layer temperature, TL as 

                 

.
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Oxygen optical thickness is parameterized as a function of sea surface temperature through
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Table 2. The parameters calculated at four AMSU-A channels, which are used in water vapor and cloud liquid water algorithms 


23.8 GHz
31.4 GHz
50.3 GHz
89 GHz

(v
4.80423E-3
1.93241E-3
3.76950E-3
1.15839E-2

(l  - al
1.18201E-1
1.98774E-1
4.53967E-3
1.03486E00

(l  - bl 
-3.48761E-3
-5.45692E-3
-9.68548E-3
-9.71510E-3

(l  - cl
5.01301E-5
7.18339E-5
8.57815E-5
-6.59140E-5

( o  - ao
3.21410E-2
5.34214E-2
6.26545E-1
1.08333E-1

( o - bo
-6.31860E-5
-1.04835E-4
-1.09961E-3
-2.21042E-4

4. Cloud Ice Water and Particle Size Algorithms (Zhao and Weng 2000; Weng and Grody 2000)

                                   De = exp {a0 + a1 ln(r)+ a2 [ln(r))2+ a3 (ln(r)]3 }                       (9)       

                                                          (N = exp {b0 + b1 ln(De)+ b2 [ln(De)]2}     
                          (10)
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where  ( is the scattering parameter that is estimated with brightness temperatures at the cloud top and base; r the scattering parameter ratio of 89 GHz and 150 GHz; (N the normalized scattering parameter; 
(si the density of solid ice; rice the density fractional ratio, rice = 1 is used in the current algorithm; ai (i = 0, 1, 2, 3) and bi (i = 0, 1, 2) the regression coefficients, which are listed as follows:

                     a0 =  -0.24843, a1 = 3.86726, a2 = -4.70782, a3 = 4.67150.

    b0 = -1.74663, b1 = 1.90711, b2 = -0.730292              for De ( 2.0  mm.

                     b0 = -158571, b1 = 1.5223, b2 = -0.524367                 for De > 2.0 mm.

5. Rain Rate Algorithm (Zhao and Ralph ??)

       An IWP ~ rain rate relation, which is derived using cloud model data sets provided 

through NASA GPROF project, is used and presented here.

                                           RR = a0 + a1 IWP + a2 IWP2                                    (12)

where a0 = -0.926418, a1 = 21.5213, a2 = -2.6253.
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