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RapidSCAT	  -‐	  Diurnal	  Capability	  
•  First	  scaRerometer	  not	  

mounted	  on	  a	  sun-‐
synchronous	  plaSorm	  

•  Can	  view	  a	  loca*on	  at	  
all	  local	  *mes	  of	  day	  
every	  two	  months	  

•  First	  chance	  to	  
understand	  LTOD	  
varia*on	  of	  sigma-‐0	  
over	  land	  calibra*on	  
targets	  
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RapidScat	  ascending	  track	  overlap	  	  
aVer	  15	  revolu*ons	  (about	  23	  hours)	  	  
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Cumula*ve	  histogram	  by	  *me	  of	  RapidScat	  σ0	  observa*ons	  
(sample	  region	  at	  0°N	  and	  100°E	  in	  Sumatra)	  
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Compass	  histogram	  of	  RapidScat	  ascending	  σ0	  observa*ons	  
(sample	  region	  at	  0°N	  and	  100°E	  in	  Sumatra)	  
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RapidScat	  local	  *me	  of	  day	  observa*ons	  by	  date	  
(sample	  region	  at	  0°N	  and	  100°E	  in	  Sumatra)	  

QuikSCAT	  

QuikSCAT	  
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Sample	  RapidScat	  surface	  observa*ons	  
16	  full	  orbits	  (approximately	  1	  day)	  
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Largest	  *me	  gap	  in	  the	  composite	  local	  *me	  of	  day	  
(ascending	  and	  descending	  combined)	  
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QuikSCAT	  σ0	  diurnal	  differences	  (Morning	  –	  Evening)	  
1	  October	  2008	  –	  4	  February	  2009	  	  
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Polariza*ons	  
similar	  

QuikSCAT	  	  
morning/evening	  
differences	  
small	  compared	  
to	  RapidSCAT	  	  
results	  –	  would	  
result	  in	  under	  
repor*ng	  total	  
varia*on	  



RapidScat	  Diurnal	  Varia*on	  
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Absolute	  difference	  in	  observed	  diurnal	  signal	  	  
from	  RapidScat	  and	  QuikSCAT	  	  
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RapidScat	  mean	  σ0	  for	  1°	  x	  1°	  regions	  globally	  (HH)	  

Specific	  Regions:	  
A)	  Amazon	  
B)	  Congo	  
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C)	  Kazakhstan	  
D)	  Oregon	  
E)	  Upper	  Danube	  	  
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RapidScat	  Diurnal	  Varia*on	  
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RapidScat	  Diurnal	  Varia*on	  
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Absolute	  difference	  in	  observed	  diurnal	  signal	  	  
from	  RapidScat	  and	  QuikSCAT	  	  
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Diurnal	  BackscaRer	  Cycle	  

•  In	  most	  areas	  there	  is	  a	  
nearly	  sinusoidal	  varia*on	  
in	  backscaRer	  with	  local	  
*e	  of	  day	  
– Magnitude	  and	  phase	  of	  
cycle	  vary	  with	  loca*on	  and	  
vegeta*on	  type	  
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Diurnal	  changes	  in	  90-‐minute	  local	  *me	  of	  day	  bins	  
	  1°	  x	  1°	  region	  at	  0°N	  and	  100°E	  in	  Sumatra	  



RapidScat	  sinusoidal	  phase	  match	  
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Specific	  Regions:	  
A)	  Amazon	  
B)	  Congo	  

C)	  Kazakhstan	  
D)	  Oregon	  
E)	  Upper	  Danube	  	  



RapidScat	  QuikScat	  Calibra*on	  

•  Varia*ons	  in	  response	  to	  
season,	  local	  *me	  of	  day,	  
incidence	  angle,	  azimuth	  
angle,	  and	  loca*on	  are	  
considered	  

•  RapidSCAT	  sigma0-‐0	  found	  to	  
be	  generally	  stable	  over	  its	  
mission	  life	  

•  RapidSCAT	  sigma-‐0	  es*mated	  
to	  be	  biased	  low	  by	  0.2	  to	  0.3	  
dB	  compared	  to	  QuikSCAT	  
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QuikSCAT	  QPWM	  

RapidSCAT	  

Year-‐long	  average	  sigma0s	  aVer	  correc*on	  


