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In	
  remote	
  river	
  loca4ons,	
  building	
  accurate	
  stage	
  -­‐	
  discharge	
  
rela4onships	
  can	
  be	
  difficult	
  and	
  4me	
  prohibi4ve.	
  	
  
	
  
For	
  example,	
  we	
  installed	
  stage	
  sensors	
  on	
  two	
  remote	
  rivers	
  in	
  
Greenland.	
  These	
  rivers	
  were	
  only	
  accessible	
  to	
  us	
  for	
  one	
  week	
  
each	
  summer,	
  meaning	
  that	
  we	
  could	
  only	
  observe	
  the	
  river	
  at	
  a	
  
narrow	
  range	
  of	
  stages	
  and	
  discharges.	
  
	
  	
  

	
  

We	
  could	
  survey:	
  	
  
	
  

	
  -­‐	
  The	
  river’s	
  cross	
  sec4on	
  (within	
  safety	
  limita4ons)	
  
	
  -­‐	
  Channel	
  roughness	
  	
  
	
  -­‐	
  slope	
  of	
  the	
  water	
  surface	
  
	
  -­‐	
  surface	
  velocity	
  	
  

	
  	
  
With	
  this	
  informa4on	
  we	
  used	
  a	
  fluid	
  mechanically	
  based	
  model	
  
(Kean	
  and	
  Smith,	
  2005;	
  Kean	
  et	
  al.,	
  2009;	
  Kean	
  and	
  Smith,	
  2010)	
  
to	
  construct	
  a	
  stage	
  discharge	
  rela4onship	
  useful	
  in	
  transla4ng	
  
our	
  stage	
  measurements	
  into	
  discharge.	
  	
  
	
  	
  
	
  	
  

	
  

PROBLEM	
  

STRATEGY	
  

MODEL	
  TESTING	
  
We	
  tested	
  the	
  model’s	
  performance	
  against	
  the	
  stage	
  discharge	
  
rela4onship	
  of	
  the	
  Watson	
  River,	
  Kangerlussuaq,	
  Greenland.	
  This	
  
river	
  is	
  the	
  most	
  studied	
  river	
  in	
  the	
  en4re	
  country	
  (and	
  the	
  only	
  
one	
  with	
  a	
  published	
  discharge	
  record)	
  	
  	
  	
  

	
  

The	
  model	
  preformed	
  acceptably	
  given	
  uncertainty	
  	
  in	
  bed	
  
geometry	
  and	
  roughness	
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APPLICATION	
  TO	
  OTHER	
  RIVERS	
  
We	
  then	
  applied	
  the	
  model	
  to	
  two	
  rivers	
  with	
  only	
  stage	
  data	
  to	
  
calculate	
  discharge.	
  Model	
  outputs	
  were	
  also	
  calibrated	
  to	
  
surface	
  velocity	
  and	
  the	
  discharge	
  measurements	
  available	
  for	
  
each	
  river.	
  	
  

	
  

CONCLUSIONS	
  

-­‐ 	
  Our	
  work	
  tripled	
  the	
  number	
  of	
  
rivers	
  in	
  Greenland	
  with	
  discharge	
  
records	
  

-­‐ 	
  The	
  technique	
  allowed	
  exploratory	
  
gauging	
  sites	
  to	
  be	
  	
  installed	
  on	
  rivers	
  
at	
  low	
  cost	
  and	
  with	
  only	
  a	
  handful	
  of	
  
days	
  in	
  the	
  field.	
  

-­‐ Future	
  installa4ons	
  may	
  be	
  improved	
  
by	
  making	
  stage	
  measurements	
  at	
  two	
  
loca4ons	
  on	
  the	
  same	
  channel	
  to	
  
allow	
  for	
  calcula4on	
  of	
  water	
  surface	
  
slope	
  at	
  each	
  hourly	
  measurement	
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