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Two Kinds of Positions and Two Kinds of Positions and 
Responsibilities in the Forecast ProcessResponsibilities in the Forecast Process
•• HydrometeorologistsHydrometeorologists

HAS Responsibility (HAS Responsibility (HHydrometeorological ydrometeorological AAnalysis nalysis SSupport)upport)
•• Educational Background:Educational Background: MeteorologyMeteorology
•• Experts in the Meteorological Inputs Experts in the Meteorological Inputs 
•• Intensive Quality ControlIntensive Quality Control
•• Future Inputs for the Hydrologic ModelFuture Inputs for the Hydrologic Model

•• HydrologistsHydrologists
River Forecast ResponsibilityRiver Forecast Responsibility
•• Educational Background: Educational Background: Hydrology, Water Resources,Hydrology, Water Resources,

Civil Engineering, MeteorologyCivil Engineering, Meteorology
•• Experts Using the Hydrologic ModelsExperts Using the Hydrologic Models
•• Perform real time modifications to the models if neededPerform real time modifications to the models if needed
•• Prepare the operational river forecastsPrepare the operational river forecasts



Operational River Forecast ProcessOperational River Forecast Process
HYDROLOGISTS
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RFC RFC 
Hydrometeorolgicial OperationsHydrometeorolgicial Operations
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HAS OperationsHAS Operations
Hydrometeorological Analysis and SupportHydrometeorological Analysis and Support



HydrometeorologistHydrometeorologist
Hydrometeorological Analysis SupportHydrometeorological Analysis Support

•• Principle Responsibility in RFC OperationsPrinciple Responsibility in RFC Operations
•• Duties Can Vary Among RFCsDuties Can Vary Among RFCs
•• Focuses on Meteorological InputsFocuses on Meteorological Inputs

•• Quality Control Current Precipitation/TemperatureQuality Control Current Precipitation/Temperature
•• Prepare Future Precipitation (QPF)Prepare Future Precipitation (QPF)
•• Prepare Future Temperature (QTF)Prepare Future Temperature (QTF)
•• Prepare Future Freezing LevelPrepare Future Freezing Level



Quality Control Weather InputsQuality Control Weather Inputs

•• Observed PrecipitationObserved Precipitation

•• ObserverdObserverd TemperatureTemperature

•• Observed Freezing LevelObserved Freezing Level



Observed Precipitation – Points



Observed Precipitation – MAPs



Observed Temperature – Points



Observed Temerature – MATs



Observed Freezing Level – Points



Observed Freezing Level – MAZs



Future Weather InputsFuture Weather Inputs

•• Precipitation Forecasts (QPF)Precipitation Forecasts (QPF)

•• Temperature Forecasts (QTF)Temperature Forecasts (QTF)

•• Freezing Level ForecastsFreezing Level Forecasts



National NCEPNational NCEP--HPC SupportHPC Support

• HPC contours QPF in 6 hour 
time steps for 72 hours

• Contoured QPF converted 
to grids

• Grids converted to QPF 
points

• Updates every 6 hours



Quantitative Precipitation Quantitative Precipitation 
ForecastsForecasts

Points Grids MAPs

Climatological Normalization
and Distance Weighting

Integration within
Basin Boundaries



Mountain Mountain MAPMAPperper
Produces Produces MAPsMAPs From Point DataFrom Point Data



Mean Areal Precipitation and Mean Areal Precipitation and 
Freezing Level ForecastsFreezing Level Forecasts



Models are not Perfect !Models are not Perfect !
Forecaster ExperienceForecaster Experience

Is ImportantIs Important
Pattern recognition Pattern recognition -- historical case historical case 

studies studies 
Gain familiarity with topography and Gain familiarity with topography and 

gage networkgage network

Develop knowledge base on: 
…NCEP model performance



Hydrologic OperationsHydrologic Operations
River ForecastingRiver Forecasting



HydrologistsHydrologists

•• Principle Responsibility in RFC OperationsPrinciple Responsibility in RFC Operations
•• Focuses on the Hydrologic Model Focuses on the Hydrologic Model 

•• Quality Control of Observed River Flow DataQuality Control of Observed River Flow Data
•• Quality Control of Observed Reservoir DataQuality Control of Observed Reservoir Data
•• Runs Forecast System and Makes ModificationsRuns Forecast System and Makes Modifications

At Run Time If Needed At Run Time If Needed 
•• Prepare River ForecastsPrepare River Forecasts



ProcessingProcessing
Interactive Forecast Program (IFP)Interactive Forecast Program (IFP)

Forecast Groups Segments



Processing Processing 
IFP Hydrograph Display



Quality Control of Stage DataQuality Control of Stage Data

River Gage Lost 
In Flood

Bad Gage Readings
Kept Coming In

Model Simulations
A decision needed to be 
made whether to trust
the river gage readings..

The decision was the gage
readings were ‘bad’.



Runtime Modifications
Adjusting the Model in Real-Time



Viewing the Run_Time Modifications
To the Model



Run Time ModificationsRun Time Modifications
to the Snow Modelto the Snow Model

Observed and Simulated
Not Tracking(1)

Hydrologist Made a Run-Time
modification to the Snow Model
and Increased the
snow Melt Correction Factor

(2)

Result: Observed and Simulated
is now on track(3)



Run Time ModificationRun Time Modification
to the Unitto the Unit--HydrographHydrograph

Original 1-hour Unit-Hydrograph(1)

Modified 1-hour 
Unit-Hydrograph
will force a higher and 
earlier peak

(3)

The river stage is peaking higher 
and earlier…Hydrologist makes a 
Run-Time Modification to adjust the 
Unit-Hydrograph

(2)



Run Time ModificationRun Time Modification
to Sacramento Soil Moisture Modelto Sacramento Soil Moisture Model

(2) In order to get more runoff
The hydrologist makes a 
Run-time modification and
Adds water to the Soil 
Moisture model

(3) The Upper Zone is 
Set to full and the
Free Water Is
Slightly Increased

(1) Water Contents in the Upper
Zones are too low



Run Time ModificationRun Time Modification
to Precipitation Tableto Precipitation Table

The Soil Moisture Model is full but the simulation is still below the observed
in a heavy rainfall event.  The hydrologist may need to add more precipitation
in the model for the observed and future time periods.

The hydrologist can
add precipitation for
each hour.  This is 
ahown in Red.



Models Are Not Perfect !
Forecaster Experience

Is Important ! 
•• Watershed characteristicsWatershed characteristics
•• Model idiosyncrasiesModel idiosyncrasies
•• Data and gage issuesData and gage issues
•• Customer and partner needsCustomer and partner needs



The End

Forecast Process
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