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Accuracy of Streamflow RecordsAccuracy of Streamflow Records
Assigned by hydrographer and reviewerAssigned by hydrographer and reviewer

-- Excellent Excellent –– 95% of daily discharges within 5% of true95% of daily discharges within 5% of true
valuevalue

-- Good Good –– 95% of daily discharges within 10% of true 95% of daily discharges within 10% of true 
valuevalue

-- Fair Fair –– 95% of daily discharges within 15% of true 95% of daily discharges within 15% of true 
valuevalue

-- Poor Poor –– Daily discharges have less than “fair” Daily discharges have less than “fair” 
accuracyaccuracy
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Flow Records:Flow Records:
Conceptual Model for UncertaintyConceptual Model for Uncertainty

Base ConditionBase Condition

Larger Measurement Larger Measurement 
Uncertainty: Uncertainty: 

-- Verify instrument Verify instrument 
performance!performance!

-- Make check msrmts!Make check msrmts!

Larger Process Larger Process 
UncertaintyUncertainty

More frequent More frequent 
Visits/MeasurementsVisits/Measurements

--Visit/measure moreVisit/measure more
often!often!TimeTime
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Accuracy of Streamflow RecordsAccuracy of Streamflow Records
�� Accuracy assigned by hydrographer and Accuracy assigned by hydrographer and 

reviewer based on experiencereviewer based on experience
�� Collected GageCollected Gage --Height DataHeight Data

-- Quality of gageQuality of gage --height data height data //
application of corrections to gageapplication of corrections to gage --height height 
recordrecord

�� Computed Flow RecordComputed Flow Record
-- Measurement accuracyMeasurement accuracy

-- Stability of control Stability of control // application of shiftsapplication of shifts
-- Measurement frequency and timelinessMeasurement frequency and timeliness

GageGage--Height Record:                 Height Record:                 
Stage AccuracyStage Accuracy

Reference Gage 
Accuracy = +/-
.01 ft or 0.2 % 
of effective 
range.

Collected gage-
height data 
compared with 
outside 
reference 
gage
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GageGage--Height Record:                      Height Record:                      
Datum Control AccuracyDatum Control Accuracy

Datum controlled 
to nearest 0.015 
ft

Every 1 to 3 years, Every 1 to 3 years, 
we run levels to we run levels to 
verify gages have verify gages have 
not moved from not moved from 
established datumestablished datum

Corrections to GageCorrections to Gage--Height RecordHeight Record

�� Datum correctionsDatum corrections: : 

Surveys detect outside Surveys detect outside 
reference gage off datum       reference gage off datum       

�� GageGage--height correctionsheight corrections: : 
Inspections detect gage Inspections detect gage 
instrumentation not in instrumentation not in 
agreement with gagesagreement with gages
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Flow Record: Flow Record: 
Rating CurvesRating Curves

–– DevelopmentDevelopment
�� Requires wide range of flow measurementsRequires wide range of flow measurements

�� Reviewed and approved by Office ChiefReviewed and approved by Office Chief

–– CalibrationCalibration
�� Measurements define subtle changes in channel Measurements define subtle changes in channel 

control features that affect stagecontrol features that affect stage --discharge discharge 
relationrelation

�� Shifts defined by the measurements to correct Shifts defined by the measurements to correct 
stagestage --discharge relationdischarge relation
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Flow Record:Flow Record:
Discharge MeasurementsDischarge Measurements

VelocityVelocity
ReadingsReadings
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Flow Record:Flow Record:
Hydroacoustic MeasurementsHydroacoustic Measurements

Flow Record:Flow Record:
Benefits of Hydroacoustic Current MetersBenefits of Hydroacoustic Current Meters

�� Streamflow measurements are  Streamflow measurements are  
made quicker made quicker 

�� Ability to measure during Ability to measure during 
rapidly varying flow conditionsrapidly varying flow conditions

�� No moving partsNo moving parts
�� Safer measuring conditionsSafer measuring conditions

�� Measure much higher Measure much higher 
number of velocities in number of velocities in 
the stream crossthe stream cross --sectionsection
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Flow Record:Flow Record:
Hydroacoustic MeasurementsHydroacoustic Measurements

Flow Record:Flow Record:
QA/QCQA/QC

�� Check Check 
measurements measurements 
routinely made routinely made 
for verification for verification 
of instrument of instrument 
and and 
measurement measurement 
accuracyaccuracy
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Flow Record:Flow Record:
Shifting Controls on StageShifting Controls on Stage--Discharge RelationsDischarge Relations

�� The “Control” controls the stage of water in a gage The “Control” controls the stage of water in a gage 
pool for a given flowpool for a given flow

�� Ideally, but rarely stable so that for any given flow, Ideally, but rarely stable so that for any given flow, 
the gage height is the same.the gage height is the same.

Flow RecordFlow Record
Shifting controls on StageShifting controls on Stage --Discharge RelationsDischarge Relations

�� Shifting controls due to:Shifting controls due to:

1. channel scour and fill1. channel scour and fill

2. growth/removal of 2. growth/removal of 

vegetation or algaevegetation or algae

3. accumulation/removal of3. accumulation/removal of

debrisdebris

�� Shift applied  to gageShift applied  to gage --height height 
record to adjust temporary record to adjust temporary 
stage/discharge relation to the stage/discharge relation to the 
base ratingbase rating

�� “Shifts” used until evidence of “Shifts” used until evidence of 
permanent change in rating is permanent change in rating is 
documenteddocumented
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Flow Records:Flow Records:
Conceptual Model for UncertaintyConceptual Model for Uncertainty

Base ConditionBase Condition

Larger Measurement Larger Measurement 
Uncertainty: Uncertainty: 

-- Verify instrument Verify instrument 
performance!performance!

-- Make check msrmts!Make check msrmts!

Larger Process Larger Process 
UncertaintyUncertainty

More frequent More frequent 
Visits/MeasurementsVisits/Measurements

--Visit/measure moreVisit/measure more
often!often!TimeTime
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Flow Records:Flow Records:
UncertaintyUncertainty

�� With uncertainty, With uncertainty, 
published data  published data  
has error bands, has error bands, 
but with standard but with standard 
tested practices, tested practices, 
little bias occurs little bias occurs 
over timeover time

�� USGS project to USGS project to 
develop methods develop methods 
to evaluate and to evaluate and 
publish   publish   
uncertainty of  uncertainty of  
every data valueevery data value
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Availability of UnitAvailability of Unit--Value Streamflow Data: IDAValue Streamflow Data: IDA

What is IDA?What is IDA?
Instantaneous Data ArchiveInstantaneous Data Archive -- OnOn--line publiclyline publicly--

accessible repository of 15accessible repository of 15--minute unit value minute unit value 
discharge data available for period of published discharge data available for period of published 
dailydaily--mean data.mean data.

Why IDA?Why IDA?
Increasing demand for discharge unit values and Increasing demand for discharge unit values and 

millions of values available (20 years or more) millions of values available (20 years or more) 
IDA IssuesIDA Issues

-- Archived unit values not considered published Archived unit values not considered published 
-- Not all unitNot all unit--value discharge data availablevalue discharge data available
-- Archived unit values not available until daily value Archived unit values not available until daily value 

streamflow record approvedstreamflow record approved

Retrieval of IDA DataRetrieval of IDA Data
�� Link on NWISWeb to IDA at the site level for all sites Link on NWISWeb to IDA at the site level for all sites 

with IDA data.with IDA data.

http://waterdata.usgs.gov/nv/nwis/nwishttp://waterdata.usgs.gov/nv/nwis/nwis

http://ida.water.usgs.gov Available Now!Available Now!
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