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State of Hydrologic Prediction:  
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Short Range  Long Range  

hours days weeks months seasons years decades 

Required Hydrometeorologic Predictions   

Forecast Requirements 

Short-range Mid-range Long-range 
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If the “World” of 
Watershed Hydrology 
Was Perfect! 

Hydrologic Modeling:   3 Elements!   
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Reviewing some recent model 
evaluation studies   
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Status of Forecast Skill in Hydrologic Models 
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Edwin Welles:   2005 

Some Verification Results: NWS-SMA Model 

RMSE above flood stage:   5 Arkansas/Oklahoma locations 
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DMIP-1 Findings: In a Nutshell 

 No Major Difference between the performance  
of Lumped  and  distributed models   

Sacramento Model 

DMIP 1 Results  (From Reed et al., 2004) 



Center for Hydrometeorology and Remote Sensing, University of California, Irvine 

1.  “Distributed models of the type used for hydrologic modeling &/or 
forecasting can produce very reasonable estimates of soil moisture over 
diverse climatic regimes. More confident that we are getting the 'right 
answer for the right reason'.” 
 
 
 
 
   

  
 
2.  “Distributed models that performed well for basin outlet simulations 
were generally able to perform well at interior  simulation points.”     

Some  General conclusion from  DMIP 2   

Provided by: Michael Smith  - OHD 

 
 3.  “Distributed models require high-quality data for optimal use.  
More studies are needed into forcing data error propagation through 
distributed models.”  
 
 4. “DMIP 1 and now DMIP 2 consistently show that the best overall 
performing models combine the strengths of the so-called 
'conceptual models' with the so-called 'physics based models'.”  
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Comparison of Snowmelt Models 
Temperature Index vs. Energy Balance Method  

•  Energy balance model had greater simulation errors 

•  But more skill in probabilistic predictions of SWE, if initialized with 
observed SWE 

•  data availability and quality issues still hinder the implementation of 
more advanced energy balance snowmelt  models 

K. Franz et al,  2008 a&b 



NCEP Vision:  First Choice – First Alert – Preferred Partner 11 

HPC QPF verification 
1-inch threat score 

Provided by: J. Hoke 

TS = (hits) / (hits + false alarms + misses) 
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Recent Assessment of Seasonal Climate Forecasts  

 Livezey &Timofeyeva - BAMS, June 2008. 

   
•  “About the only time forecasts had 
any success predicting precipitation 
was for winters with an El Nino or a 
La Nina” 
 
  

Quoting from    
Science, Vol. 321, 
15th August 2008  
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Recent Assessment of Climate Models 

  Regional trends in extreme events 
are not always captured by current 
models 

  
  It is difficult to assess the 
significance of these discrepancies 
and to distinguish between model 
deficiencies and natural variability  
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Climate Model Downscaling to regional/watershed Scale 

 A Valid Question to Ask:  
Given the Current State of Climate Models (especially at 

regional scales) , What is the added-value of all the 
Downscaling Studies over traditional statistical 
hydrology methods in water resources studies? 
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Interpretation of Information: El Nino Event of 1997  

What Forecasts Said:  
“Approximately a 50% Probability of Seasonal Rainfall 

totals being in the wettest 33% of 1961-90” 
What Agencies Prepared for:  

Business as Usual (nothing) 
5-10% Above Normal Rainfall 
50% Above Normal Rainfall 
100% Above Normal Rainfall  
Floods equivalent to 1992-93 

Floods worse than 1992-93 (total Armageddon) 
 Work of Hartman, Pagano, et al 2000 

    


