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What is TVA?
A power company

and so much more… 



Tennessee Valley Watershed
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Integrated Tennessee River System
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February 2019 Flood
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Rainfall Accumulation (10-day)



System Rainfall-runoff
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Savannah Flooding

|  8



Storm Stats

• 1.6 Billion in Flood Damages Averted

• 206,000 Unique App Screen Views

• 50,000 Unique views to LakeInfo Website

• 33,000 Calls to LakeLine

• Records accumulation records:

- Feb 2019

- 2018

• 530,000 CFS out of Pickwick (second highest)

• Great collaboration with LMRFC
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River Forecasting History
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• From 1933 to 1976 all routing 

computations were performed by 

hand.  

• Inflows were forecasted based on rain 

observed by volunteers who phoned 

in daily readings



System History

Year Hardware Database Modeling Techniques

1933-1975 Slide-Rule Paper Hand Calculations via Slide Rules

1975 IBM/CDC Mainframe Flat Files/Tapes Hand Calculations via Slide Rules

1980 HP Mini Computers

Simulated Open Channel Hydraulics (SOCH)

MacCormack Scheme

INFLOW Model

Stochastic-Dynamic Programming (STODP)

Kent Model

1985 PC’s ALLBASE HydroSim (Weekly Scheduling Model V2)

1990 HP UNIX Computers Oracle

1995 Riverware (primitive)

2000 Solaris/Windows Computers Hydrothermal Models (ADYN-RQUAL, BFSCH, etc..)

2005 SQL Server

2010 HEC-RAS

Sacramento Soil Moisture Accounting Model

Riverware optimization techniques

2017 Delft-FEWS system



River Operations: 1978 vs 2017
Group Staff

Director’s Office 20

Flood Control 58

Geologic Services 39

River Management 24

Data Services 226

Water Systems Development 111

Mapping 132

H&H Engineers & Techs 42

IT 10

Flood Risk Analysis 22

Mathematician 18

Model Builder/Coder 34

Meteorologist 2

Total 738

Group Staff

RS Upper Level 6

--OE 13

--RFC 26

--Res Ops Support 53

Performance Ops Support 12

HDCC 10

Work Control 12

H&H Engineers & Techs 8

IT 3

Flood Risk Analysis 1

Model Builder/Coder 1

Total 145



TVA FEWS System

• Three year project

- Converted in-house forecast 

system to standard models and 

FEWS system

- Migration from 100+ programs to 

one unified platform

- Vastly improved data 

visualization and reports

• Went live Feb 7th 2017

|  13



Realtime Monitoring
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Data Collection and Validation
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Hydrologic Models (Inflows)
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QPE Selection

QPF Selection

Inflow Modeling

Finalize for Scheduling and Hydraulic Modeling



Scheduling the River
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• Two Primary Riverware

• 6-Hour Model

- Model reservoirs at 6-hour time 

steps for 14 days

- Simulation/optimization mode

• Preschedule Model

- Model reservoirs at hourly time 

steps for 3 days (using 6-hour 

model volumes)

- Optimization mode
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Hydraulic Models
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Reporting
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Wiki
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What's the next innovation?
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Better Decisions

• The world is complicated

• Much of the remaining 

improvement lies between silos

• Executives must be clear on 

framing decisions

• Teams must tailor work to 

improve decisions



Validate Decisions (Forecast Verification)
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Ongoing/Upcoming Projects

• Reservoir optimization improvements

• Probabilistic Flood Hazards Analysis

• Paleo hydrology study

• Real-time floodplain inundation mapping

• Water Supply Reliability

• Dendrochronology study

• Better integration of hydro with our thermal units

• Lots of small improvement request

• 140 Currently in JIRA tracking system
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Future Opportunities

• Data Assimilation

• Internal Mobile App/Thin Client (In 

FEWS?)

• Better external data 

feeds/improved app

• Ensemble Inflow Forecasts

• Machine learning

• Drought in the west

• Aging infrastructure – Dam Safety
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