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Random Error vs Systematic Error (via accuracy and precision)

• Random Error – (also known as independent error) variability, random variation, 
or “noise in the system” can affect measurements quality

• Systematic Error – (also known as bias) shift towards over- or underestimation



Independent Error– Controlling Bias and Measures of Uncertainty

• How Streamflow is Measured | U.S. Geological Survey

• Streamgaging Basics | U.S. Geological Survey

Follow standardizing procedures

• Techniques and Methods

• User manuals

• Training



Independent Error– Across the Landscape

Conceptualizing the system

• Spatial domain



Independent Error–Measures of Certainty

Conceptualizing the system

• Spatial domain

• Timing

• Seasonal

• Diel cycles
301 cfs change (~150%)
over 14 hrs



Approaches– Across the Landscape

Conceptualizing the system

• Spatial domain

• Timing

Approaches

• Lagrangian

• Steady-state

• Average of conditions



Independent Error– Controlling Bias and Measures of Certainty

Follow standardizing procedures

• Techniques and Methods

• User manuals

• Training

Conceptualizing the system

• Spatial domain

• Timing

Error Analysis

• Measures of uncertainty

• Error propagation
• Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government



Error Analysis – Error propagation and constraint

• Error propagation

• Comparison of measures

• Example calculation:

• Sum of measurements

• A. 104.4 cfs ± 5.2 cfs

• B. 41.2 cfs ± 2.6 cfs

• C. GW return flow

• D. 63.2 cfs ± 3.1 cfs

• A – B + C = D

• 104.4 - 41.2 + C = 63.2

• C = 0 ± 𝛿𝐶?

A

B

D C

𝛿𝐶 = ± 5.22 + 2.62 + 3.12

𝛿𝐶 = ± 6.59 cfs
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Questions?


