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What is Hydrometeorology?



Uses of Hydrometeorological Practices

▪ Forecasting

▪ Seasonal

▪ Climatic

▪ Real-Time

▪Risk Assessment

▪ Application of Statistics to Physical

▪ Warning Systems

▪Development of Design Guidance

▪ Rainfall Depths

▪ Occurrence Intervals

▪ Temporal/Spatial Information



Advances in Hydrometeorology

▪ The Past

▪Before Radar (<1942)

▪Telephone/Telegraphs



Advances in Hydrometeorology

▪ The First Improvements

▪NWS rolls out first network of warning radars in 1959

▪  Improvements in bands/frequencies that offered 

better resolution

▪Time intervals reduced

▪  Wider array of radars



Advances in Hydrometeorology

▪ Current Capabilities

▪NWS currently maintains 159 high-resolution stations 

across the US

▪  FAA’s NEXRAD

▪  Improved reflectivity

▪  Storm prediction (Future models)



Advances in Hydrometeorology

▪ What’s coming?

▪NOAA’s NSSL working on next generation of radars: 

Advanced Technology Demonstrator (ADT) dual-

polarized, phased-array radar (PAR)

▪  Greater accuracy and resolution

▪  Model improvement to reduce uncertainty



So Meteorologists Will be Less Wrong?



Project Specific Capabilities

Lake Wanahoo Site-Specific PMP

Reduced required 6-hr design storm 

from 26.2” to 22.1” 

(HMR-52 Overpredicted Rainfall 

Amounts)

Result: Saved LPNNRD Millions



Project Specific Capabilities

Papillion Creek Hydrology Update

Re-assessed design storms and 

hydrologic model calibration

(Discovered SCS Type II Distribution 

was Physically Impossible)

Result: More accurate discharges 

throughout basin for dam and levee 

design
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Project Specific Capabilities

LPSNRD Deadman’s Run

Re-assessed design storms and 

hydrologic model calibration

Validated overly conservative 

model changes

Result: More accurate 

discharges throughout basin for 

channel design



Project Specific Capabilities

City of Omaha Adams Park Dam

Predictive storm assessment for 

unique high hazard dam in urban 

Omaha.

Using combination of reservoir 

hydraulics and storm prediction to 

initiate Emergency Action Plan 

(EAP)

Result: Currently in design
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Future Capabilities

▪ Improved equipment

▪ Satellites

▪ Radar

▪ Instruments

▪ Predictive model accuracy

▪ Improved data assimilation

▪ AI – Hurricane forecasting
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Current Untapped(?) Potential

▪ Precip-based irrigation planning

▪ Pivots/Canals

▪ Reservoir releases

▪  More efficient nutrient management

▪ Crop rotation planning

▪ Reservoir storage management

▪ Longer-term climatic prediction 

improvement
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