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Introduc)on	
  
•  Reliable	
   and	
   frequent	
   measurement	
   of	
   river	
   discharge	
   is	
   crucial	
   for	
   calculaPng	
  
terrestrial	
  water	
  cycle	
  budgets.	
  It	
  also	
  has	
  numerous	
  pracPcal	
  applicaPons	
  in	
  water	
  
resources	
  management	
  for	
  an	
  expanding	
  global	
  populaPon.	
  	
  

	
  
•  Previous	
  work	
  demonstrates	
   that	
  orbital	
  passive	
  microwave	
   instruments	
   (such	
  as	
  
AMSR-­‐E	
  –	
  now	
  out	
  of	
  operaPon	
  –	
  and	
  TMI)	
  have	
   the	
  capability	
   to	
  measure	
   river	
  
discharge	
  variaPon	
  on	
  a	
  daily	
  basis.	
  	
  

	
  
•  As	
   future	
   satellite	
  missions	
   are	
   being	
   planned	
   to	
   retrieve	
  more-­‐precise,	
   but	
   less	
  
frequent,	
  discharge	
  measurements,	
  via	
  alPmetry,	
  on	
  an	
  experimental	
  basis,	
   for	
  a	
  
limited	
  mission	
  duraPon,	
   the	
  data	
   from	
  the	
  present	
   internaPonal	
  constellaPon	
  of	
  
orbital	
  microwave	
  sensors	
  should	
  be	
  fully	
  uPlized.	
  

	
  	
  
•  Here	
   we	
   use	
   exisPng	
   orbital	
   passive	
   microwave	
   data	
   that	
   directly	
   monitor	
  
discharge,	
   and	
   couple	
   this	
   informaPon	
   to	
   a	
   global	
   hydrology	
  model	
   (WBM).	
   This	
  
allows	
  for	
  the	
  needed	
  calibraPon	
  of	
  remote	
  sensing	
  signal	
  to	
  discharge	
  units	
  (m3/s)	
  
or	
  to	
  catchment	
  runoff	
  (mm).	
  

Methodology	
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Results	
  
Analysis	
   of	
   6	
   measurement	
   sites	
   in	
   the	
   USA	
   indicate	
   that	
   using	
   model-­‐predicted	
  
discharge	
  for	
  calibraPon	
  of	
  the	
  microwave	
  signal	
  produces	
  results	
  that	
  are	
  nearly	
  as	
  
accurate	
  as	
  when	
  using	
  gauged	
  discharge.	
  

River	
  measurement	
  sites,	
  
where	
  op2cal	
  remote	
  
sensing	
  (2001-­‐2010)	
  detects	
  
surface	
  water	
  area	
  varia2on	
  
within	
  the	
  site	
  reaches	
  (10	
  
km	
  in	
  length).	
  Near-­‐daily	
  
2me	
  series	
  of	
  passive	
  
microwave	
  signal	
  have	
  been	
  
obtained	
  and	
  archived	
  for	
  
each	
  site	
  since	
  July	
  1,	
  2002.	
  	



Plot of microwave discharge estimator 
signal	
  for	
  a	
  site	
  on	
  the	
  White	
  River	
  
USA	
  (site	
  number	
  516)	
  versus	
  WBM-­‐
predicted	
  monthly	
  daily	
  mean,	
  max	
  
and	
  min	
  discharge.	
  Without	
  ground-­‐
based	
  informa2on,	
  we	
  calibrate	
  the	
  
remote	
  sensing	
  signal	
  to	
  discharge.	



River	
  discharge	
  measurements	
  (black)	
  for	
  a	
  site	
  on	
  the	
  White	
  River,	
  southern	
  Indiana,	
  USA	
  
using	
   model-­‐predicted	
   discharge	
   as	
   the	
   ra2ng	
   curve	
   calibra2on	
   (no	
   ground-­‐based	
  
informa2on	
  was	
  used).	
  The	
  blue	
  line	
  is	
  gauged	
  discharge	
  from	
  a	
  co-­‐located	
  gauging	
  sta2on	
  	
  
(USGS	
  03360500	
  White	
  River	
  at	
  Newberry,	
  IN).	
  	



Satellite	
  discharge	
  
measurements	
  for	
  a	
  
site	
  on	
  the	
  WillameQe	
  
River	
  in	
  north-­‐west	
  
USA	
  using	
  model-­‐
predicted	
  (orange)	
  and	
  
gauged	
  (blue)	
  
discharge	
  as	
  
calibra2on.	
  Gauged	
  
discharge	
  from	
  a	
  co-­‐
located	
  	
  USGS	
  sta2on	
  
is	
  the	
  black	
  line.	



We	
   have	
   hereby	
   developed	
   an	
   algorithm	
   to	
   automaPcally	
   calibrate	
   microwave	
  
remote	
  sensing	
  over	
  1000’s	
  of	
  river	
  measurement	
  sites	
  to	
  discharge	
  values.	
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4-­‐Day	
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  yr	
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  yr	
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   Low	
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0	
  

500	
  

1000	
  

1500	
  

2000	
  

2500	
  

3000	
  

1-­‐Jan-­‐03	
   1-­‐Jan-­‐04	
   1-­‐Jan-­‐05	
   1-­‐Jan-­‐06	
   1-­‐Jan-­‐07	
   1-­‐Jan-­‐08	
   1-­‐Jan-­‐09	
   1-­‐Jan-­‐10	
   1-­‐Jan-­‐11	
   1-­‐Jan-­‐12	
  

Di
sc
ha

rg
e,
	
  c
ub

ic
	
  m

et
er
s/
se
c	
  

4-­‐Day	
  Mean	
  Discharge	
   Ground	
  Sta)on	
  Data	
   5	
  yr	
  Flood	
   1.33	
  yr	
  Flood	
   Low	
  Flow	
  


