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Objectives

* Present background information on uncertainty in flow and
water quality data

* Describe the Data Uncertainty Estimation Tool for Hydrology
and Water Quality (DUET- H/WQ)

* Present results of DUET- H/WQ application to measured data

* Briefly discuss relevance to model calibration and validation




Introduction

“Should it not be required that every... (field and modeling study)
...attempt to evaluate the uncertainty in the results?” Beven (2006)

“The use of uncertainty estimation... (should be)...routine in
hydrological and hydraulic science.” Pappenberger, Beven (2006)

* Data uncertainty is almost always ignored in analysis and
reporting of H/WQ data

* In spite of such calls for uncertainty analysis.

* In spite of the fact that all measurements are inherently
uncertain.




o
Introduction

* Why is data uncertainty typically ignored?? Until recently...

* An adequate understanding of H/'WQ measurement uncertainty
had not been established.

* No complete uncertainty (error propagation) analysis had been
conducted on measured H/WQ data.

* No easy-to-use tool was available to assist with uncertainty
estimation in H/WQ.




Uncertainty Estimation Framework (2006)

* Focused on Q, TSS, N, and P data for small watersheds

* Provided published uncertainty estimates for data collection
steps within each of four procedural categories

* discharge measurement, sample collection, sample
preservation/storage, laboratory analysis

* For arbitrary “data quality” scenarios (best, typical, worst)

* compared uncertainty introduced by each procedural category

* calculated cumulative uncertainty in resulting data




DUET- H/WQ (2009)

* Based on 2006 framework

* Added “data processing and management” procedural
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DUET- H/WQ

* Uses the RMSE method to determine uncertainty

* within each procedural category
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DUET- H/WQ

* Uses the RMSE method to determine uncertainty
* within each procedural category
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DUET- H/WQ

* Uses the RMSE method to determine uncertainty
* within each procedural category
* for individual measured discharge, concentration, load values
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.
DUET- H/WQ Application

* Applied to real-world data sets from five monitoring projects

* various hydrologic settings, land uses, watershed sizes, and
field and laboratory techniques

* Estimated uncertainty in measured Q, TSS, NO;-N, PO,-P,
total N, and total P data

e 131 storm events




DUET- H/WQ Application Results
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DUET- H/WQ Application Results
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Closing Thoughts on Data Uncertainty

* Important for all H/'WQ professionals to understand that...
* measured streamflow and water quality data are uncertain
* uncertainty increases dramatically without dedicated QA/QC

* collection of high quality data requires considerable time,
expense, personnel commitment

* Estimating uncertainty associated with measured data
enhances both H/WQ monitoring and modeling

°* monitoring design

* decision-making

* scientific integrity

* model calibration and validation




Relevance to Model Application

* Measurement (data) uncertainty does impact H/'WQ modeling

* Typically, modelers imply that calibration and validation data are
not uncertain (x0%) by trying to reproduce measured values

* A more appropriate approach attempts to simulate values within
the uncertainty range of measured data

e(meas + pred), =CF (meas + pred), x(O, —P,)




Any Questions??

Daren Harmel
(254) 770-6521
daren.harmel@ars.usda.gov
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