
  These anomalies are then expressed with respect
 to EOFs of each observational or simulation data s
et such that 

where αi,j  is the amplitude associated with the jth E
OF, ej, for the ith radiance index vector and N is the 
number of EOFs (Biggerstaff and Seo, 2010). 
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Description  of  GPROF  V7  Database 

Generation of Radiance Indices 
  The attenuation index (P ) is a normalized  polariz
ation difference. 
  The scattering index (S) represents volume scatte
ring associated with frozen precipitation aloft (Petty,
 1994).  
  Modified radiance indices (Seo et al., 2007) 

The missing data set in t
he DB represents the rai
ning clouds having relati
vely more rain for a give
n amount of ice, compar
ed to the raining clouds 
resolved by the GPROF- 
V7-DB. 

missing  
clouds 

  αi,1>0     moderate-to-strong rain & weak-to-moderate ice layer 
  αi,1<0     weak rain & weak ice layer 
  αi,2>0     weak rain & no-ice layer, possibly supercooled clw 
  αi,2<0     strong rain & strong ice layer 

1st  EOF 

2nd EOF 

What  does  EOF  represent? 

The Manifolds of EOF coefficients 

  GPROF 2010 begins with the operational TRMM 
PR algorithm and adjusts its solution as little as p
ossible while striving to simultaneously match the 
radiometer observations. 
  Where the TRMM PR indicates no rain, an optim
al estimation procedure using TMI radiances is us
ed to retrieve non-raining parameters.  
  Within raining fields of view, cloud-resolving mo
del outputs are matched to the liquid and frozen h
ydrometeor profiles retrieved by the PR.  
  The Cloud resolving models act primarily to con
strain parameters such as cloud water and ice that
 are not detected directly by the PR.  
  The profiles constructed in this manner are use
d to compute TBs that are then compared directly 
to coincident observations.  
  The database is generated only in the central 11 
pixels of the PR radar scan, and the rain  

  All TMI TBs in the GPROF V7 DB are converted t
o the modified radiance indices. 

  A column vector, I, containing four at
tenuation indices and a scattering inde
x, is defined as 

Multivariate Relations of Attenuation a
nd Scattering Indices 

adjustment is performed 
independently for distinc
t SST and TPW values.  
 In this manner, the GPR
OF-V7-DB has been cons
tructed having data sets 
of TMI TBs, correspondin
g rain and PR rain. 

PR rain rate (mm/h) 

G
PR

O
F 

ra
in

 ra
te

 (m
m

/h
)  

PR RR > 5 mm/h 

PR RR > 0.25 mm/h 

underestimation 

overestimation 

underestimation 

What  types of clouds are missing in the DB? 

1st EOF 
2nd EOF 

TMI obs. 
GPROF-DB 

PR RR > 0.25 mm/h EOFs 

mean 
std dev 

mostly  

convective  
rain 

underestimation 

Over- 
estimation 
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over-represent

ation 

weak rain (+) 
weak ice(+) 

moderate-to-strong rain(++) 
weak-to-moderate ice(++) 

Strong rain (+++)  
strong ice(+++) 

w
eak rain (+)  

no-ice(0) 
supercooled clw

 


