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What is Calibration ?

A procedure that allows forecasters to determine 
a ‘best set’ of model parameters for a river basin.  
The process is to determine a ‘best fit’ between 
simulated and observed values (usually 
streamflow) by varying the parameters using 
sound logic and reasoning.  

The process can be manual or automatic.



Poor Fit Between Model Simulation and Observed
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Better Fit Between Model Simulation and Observed
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Calibration Types

Headwater drainages
Local drainages
Routing reaches
Reservoir operations
Flood control system operation



Calibration Steps

Collection and processing of historical 
observations.
Selection of operations.
Parameter estimation.

Objective (automatic)
trial & error



Preprocessed Calibration Data

~30 years of observations.
Daily max/min temperatures.
Hourly and daily precipitation.
Mean daily streamflow and adjustments.
MAP3/MAT3/(MAPE) processing.



Processed Calibration Data

1 or 6 hour MAP/MAT/(MAPE).
24 hour “full natural”streamflow
or hourly depedning upon the time step
Instantaneous streamflow for selected flood 
events.
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Mean Areal Temperature (MAT)
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MCP3 - Data Definitions



MCP3 - Models and Processing



MCP3 - Output and Analysis



Calibration System
Showing The Observed and 

Simulated Hydrograph

Interactive Calibration Program



Calibration System
Showing Snow-17 Information

Interactive Calibration Program



Calibration System
Showing SACSMA Information

Interactive Calibration Program



Sacramento Model Parameters



Snow Model Parameters



Calibration Experience

Single watershed can take a week or more to 
develop.  More experienced  ==>  less time.
Save time by calibrating many watersheds in 
a river system or region.
Keep good notes.
Dedicate focused, uninterrupted time.



Operational Implementation

Definition of model operations and calibrated 
parameters.
Identification of real-time data sources.
Operational computation of MAP, MAT, and 
adjusted streamflow.
Use in context of river system.
Carefully managed process.



Percent Improvement In Forecasting Monthly Flow Volumes After 
Re-Calibrating the NWSRFS
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Percent Improvement In Forecasting Daily Flow Values After
Re-Calibrating the NWSRFS
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Multi-Step Automatic Calibration Scheme
(MACS)
Terri S. Hogue

Soroosh Sorooshian, Hoshin Gupta,
Claire Tomkins, and Travis Booth

October 22, 2002



Manual vs. Automatic Calibration
Manual

User knowledge
Excellent model calibrations
Complicated and highly labor intensive
Expertise not easily transferred

Automatic
User knowledge
Speed and power of computer
Objective procedure
Easy to use
Results not generally acceptable



Automatic Calibration-Optimization

Objective Function
(Root Mean Square)

Optimization Algorithm (SCE-UA)
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Performance: SCE-UA vs. 
Simplex

Simplex

SCE - UA



Test Basins
Showing Results of Manual verses 

Automatic Procedures



The End

Calibration Component


	NWSRFS Calibration Component
	What is Calibration ?
	Calibration Types
	Calibration Steps
	Preprocessed Calibration Data
	Processed Calibration Data
	Mean Areal Precipitation (MAP)
	Mean Areal Temperature (MAT)
	MCP3 - Data Definitions
	MCP3 - Models and Processing
	MCP3 - Output and Analysis
	Calibration SystemShowing Snow-17 Information
	Sacramento Model Parameters
	Snow Model Parameters
	Calibration Experience
	Operational Implementation
	Performance: SCE-UA vs. Simplex
	Test BasinsShowing Results of Manual verses Automatic Procedures
	The End

