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Which	runoff	measurements	are	most	informative	
for	constraining	a	bucket-type	hydrological	model?	

Prediction	in	almost	
ungauged	catchments:

Contact:	sandra.pool@geo.uzh.ch



Use	of	hydrological	knowledge:Practical	aspect:

Prediction	in	almost	
ungauged	catchments:
…	when	would	you	measure	runoff?
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20	catchments	across	Eastern	USA:
Runoff,	precipitation	and	potential	evaporation
for	the	period	1980-2010

Data	set:	Newman	et	al.	(2015) 3
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13	measurement	strategies:
Runoff	magnitudes:
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Modelling	framework:

HBV	runoff	model
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Results:
How	does	the	model	perform	when	calibrated	with…?

• Measurement	strategies	using	Reff for	calibration	(3)
• Measurement strategies	using	Reff_logQ for	calibration	(4)

(1) (2) (3) (4) (1) (2) (3) (4)

Flow-duration curveHydrograph

• Upper	benchmark	(1)
• Lower	benchmark	(2)
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Results:
Which	is	the	best	measurement	strategy?

Hydrograph Flow-duration	curve
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Results:
How	does	the	objective	function	influence
the	ranking	of	measurement	strategies?

Calibration	with	Reff Calibration	with	Reff_logQ
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Take	home	message:
…	when	would	you	measure	runoff?

High	magnitude	with	recession	data	 Low	and	mean	flow	conditions	

Hydrograph Flow-duration	curve

Pool,	S.,	Viviroli,	D.,	&	Seibert,	J.	(2017).	Prediction	of	hydrographs	and	flow-duration	curves	in	almost	ungauged	catchments:	
Which	runoff	measurements	are	most	informative	for	model	calibration?.	Journal	of	Hydrology,	554,	613-622.
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Results:
How	consistent	is	the	model	performance	
over	the	14	single	calibration	years?
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Results:
Robustness	of	the	sampling	strategies.
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Results:
How	do	sampling	strategies	constrain	model	parameters?
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13	sampling	strategies:
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