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What is HEC-MetVue?

 Precipitation viewing and analysis tool
 Precipitation processing for real-time forecasting
 Storm translation and rotation
 Storm analysis
 Design storms

► HMR’s for PMP
► SPF
► Standard frequency (100-yr, 50-yr…)

 Stand alone or integrated with CWMS



History of MetVue

 Region prone to tropical storm systems
 Wet cycle in late 1980’s
 Surcharge releases at USACE projects with 

tainter gates
 Need for a tool to visualize and process 

precipitation for real-time numerical hydrologic 
modeling



HEC-METVUE
Meteorologic Visualization Utility Engine
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HEC-MetVue
TINs, Grids, and Time Series

 Creates and Manages 
Meterologic TINs
► From point sources
► From grids

 Produces
► Grids (HRAP or SHG)
► Event totals or 

averages
► Time series (e.g. MAP 

hyetographs)



HEC-METVUE
Analysis and Manipulation

 Refine Storms
o Trim & Correct

 Translate 
Storms
o Spatially
o Temporally

 Rotate Storms
 Scale Storms

o Factor & Resize

 Animate Storms



HEC-MetVue I/O Providers

 TIN
 NEXRAD
 NEXRAD_GRIB
 XMRG
 NetCDF

 SHG
 ASCII_GRID
 PRISM
 HRRR
 GageInterp



HEC-MetVue Input Providers

 DSS
► SHG
► HRAP

 TIN (legacy format)
 GageInterp

 NEXRAD
 NEXRAD_GRIB
 XMRG
 NetCDF
 ASCII_GRID
 PRISM
 HRRR
 HDF5 (under development)

Selection Interface Drag & Drop Selections



HEC-MetVue Output Providers

 DSS
 Native TIN
 ASCII_GRID
 HDF5 (under development)



HEC-MetVue Background/Needs

 Real-Time Forecasting
► Incorporate rainfall data
► Adjust for NWS QPF

 Emergency Management
► Better visualize threats
► Improved communications

 PMP Storm Development
► Analysis of Extreme Storms
► Improve DSMS process

 Project Planning

August 2007 – Tropical Storm Erin
Oklahoma Rainfall Totals

• 12.81” @ Eakly
• 11.03” @ Geary
• 9.30” @ Fort Cobb
• 9.11” @ Watonga



 CWMS Real-time Decision Support
► Weather Monitoring and Assessment
► Batch Processing of Event Data and Report Generation
► Radar Image Calibration
► Scenario Development for Forecast Modeling

 Dam Safety Studies
► Depth-Area-Duration
► PMP Development
► Strom Construction and Analysis
► Hypothetical Storm Design

HEC-MetVue
Real-time & Planning Applications



HEC-MetVue in CWMS

 Data 
Acquisition & 
Processing

 Calibration
 Report 

Generation

Visualization & 
Interactive Analysis

Modeling &  Forecast 
Scenarios

HRRR
&/or QPF
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 Calibration
 Storm Totals
 Animation



HEC-MetVue Real-Time Applications

 Ingest Radar/Forecast Data
 Analyze In-Place or Transpose

► Ability to rotate storm or maximize
► Provides a variety of storm options

 Compute Basin Average Rainfall
 Output Data to Hydrology Model

Actual Rainfall

Storm Transposed to DFW

Basin Averages



HEC-MetVue PMP/Planning Applications

 Analysis of Extreme Storms
► Use of radar and point rainfall data
► Combination of recent and historical storms

 Transposition to Additional Basins
► Provides greater confidence in results
► Simplifies process for end-users

 Development of Project Design Storm
► Adheres to accepted NWS/WMO standards
► Incorporates HMR procedures (52, 55A, etc.)

 Use in PMP/PMF Studies
► Ability to conduct studies more efficiently
► Interconnectivity with Hydrology models

 Assisting the Planning Process

Basin Averages



HEC-MetVue Overall Uses/Advantages

Muskingum Basin, Eastern Ohio Real-Time Forecasting
► Increased decision time
► Coordination with NWS

 Emergency Management
► More clearly identify threats
► Increased warning times

 PMP Storm Development
► Decreased study time
► Decreased overall costs

 Project Planning
► Visualization of impacts



HEC-MetVue Inputs
 General 

► Supports drag and drop
► Loading through file selection menu

 Precipitation
► Gage and gridded data

• Adjustment and/or deletion of gages on-the-fly
• QPE’s and QPF’s (XMRG and NETCDF)
• Any grid system (HRAP & SHG)

► Creates surfaces using TIN technology
► Mixed time steps - aggregation and de-aggregation
► Calibration editing and mass adjustments – differences analysis
► Batch processing

 Shape files
► Supports shape files of multiple coordinate systems/projections simultaneously. e.g. mixed 

use of Albers, UTM, long/lat shape files supported



Forecasting - CWMS

 Lumped modeling
► Hyetographs to DSS

 Grid models
► SHG specification, 

grids to DSS



Transposition and Rotation of Storms

 Tropical storm Clyde, 
1981

 SPF level event
 Used for evaluation of 

Dallas federal levees



Storm Construction and Refinement



Storm Analysis Parameters

 Storm description
 Storm location/region
 Storm significance (peak runoff or 

volume)
 Storm type (convective, tropical, 

etc.)
 Storm shape
 Storm orientation if applicable
 Movement direction/velocity
 depth-area-duration (DAD)data

 Temporal data
► Hyetographs/mass curves

 Weighted maximum and minimum 
moment of inertia

 Storm event statistics
 Environmental information such as 

solar radiation, wind speed, wind 
direction, temperature, relative 
humidity, atmospheric pressure, 
etc. as available



HEC-MetVue Computation Tools

 Depth-Area-Duration Computation Tool

 Hyetograph/TIN Surface Generation Tool



Hyetograph/TIN
Surface Generation



Depth-Area-Duration Analysis Tool



Storm Analysis
Canyon Dam Watershed, 28 June – 7 July 2002



HEC-MetVue Output Tools

 Save Basin Average Hyetographs

 Save Aggregate TIN

 Save Modified TIN as a new projected TIN



Save Hyetograph

 96 aggregated (Hourly) TINs
 21July2003 – 25July2003

Spring Creek
1.37 in

24809 ac-ft



HMR Map Coverage



HMR 51 Procedures
Generalized PMP Steps

1. Select geographic location
2. Determine average PMP depths

a) 6, 12, 24, 48, and 72 hours
b) 10 mi² through 20,000 mi²

3. Plot the PMP depths (D-A Curves)
4. Determine PMP depth for basin 

size (each duration)
5. Plot PMP depths (D-D Curve)

72 hours – 10 mi²

72 hours – 200 mi²

72 hours – 1000 mi²

Example Depth-Area Curve

Example Depth-Duration Curve



HMR 52 Procedures
Site Specific PMP Steps

1. Plot D-A-D Curves for basin being studied
2. Obtain depths for durations at isohyetal area sizes and plot
3. Determine 6-hour increments through 18 hours (smooth?)
4. Place isohyetal pattern over basin and orient (reduction?)
5. Determine isohyetal pattern size for maximum PMP volume
6. Extend selected pattern size to 72 hours (use Step #2 plot)
7. Multiply by orientation factor (if necessary)
8. *Multiply by appropriate table to obtain isohyet values
9. *Obtain incremental volumes (average depth) from Step #5

STEP 1 STEP 2

STEP 4

STEP 5

STEP 8

STEP 3 STEPS 6-7

STEP 9

*Can use ArcGIS for these steps



HEC-MetVue (HMR 51 TINs)



HEC-MetVue (HMR 52 Plug-In)

1. Open HEC-MetVue
2. Establish New Session
3. Add Map Panel
4. Load Basin Shapefile

1. Select HMR 52 Plug-In
2. Choose Basin Shapefile
3. Define Temporal Pattern
4. Specify Output File

1. Compute HMR 52 Results
2. Rotate/Translate, if needed
3. Note the different depths
4. Handoff input to HEC-HMS



Spring Creek
31.35 in

568403 ac-ft

HEC-MetVue (HMR 52 Plug-In)



HMR52 Hyetograph Output

Spring Creek
31.35 in

568403 ac-ft



Design Storms – HMR’s
HMR52 for Lewisville Reservoir



Design Storms
Standard Frequency – 100-yr at Dallas, TX

 NOAA statistical rainfall
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Figure 15 Extension (All Storms - 24 Hour)



Future Enhancements

 Storm ensembles

Optimizer

HMSMetVue

Discharge Location Maximum
Mary's Creek at Sycamor Sch Rd 2800

Mary's Creek at HWY 199 14200

Clear Fork Trinity at Conf. Mary's Ck 27400

Clear Fork Trinity at HWY 377 38600

Clear Fork Trinity at WF Trinity 42300

Available Discharge Points Selected Discharge Points

Mary's Creek at Sycamor Sch Rd => Mary's Creek at Sycamor Sch Rd

Mary's Creek at Weber Rd =>
Mary's Creek at Hemphill =>
Mary's Creek at 199 => Mary's Creek at 199

Clear Fork Trinity at Jackson Rd =>

 Storm centering optimizer



HEC-MetVue (HMR 52 Optimization)

 Basin Centroid  Specified Position     
and Rotation



HEC-MetVue (HMR 55A Plug-In)

1. Open HEC-MetVue
2. Establish New Session
3. Add Map Panel
4. Load Basin Shapefile
5. Select HMR 55A Plug-In
6. Select General or Local

1. Choose Basin Shapefile
2. Define Temporal Pattern
3. Remember Output File

1. Compute HMR 55A Results
2. No translation/rotations
3. HMR 55A already spatially

Notes:
• Top result is basin name (change default)
• Middle number is basin average depth
• Bottom number is volume equivalent
• Much easier to adjust temporally
• Much more difficult to adjust spatially



HEC-MetVue Historical Storm Analysis



USACE 
Extreme Storm 

Database

HEC-MetVue: Storm Analysis & Database



HEC-MetVue Development

Ongoing

 File Management 
 Time Zone 

Management
 CWMS Forecast 

Integration Design
 Documentation Update
 Official Release 

Version

Future

 Interface Enhancements
 CWMS Enhancements
 Extreme Storms Database
 MetVue-HMS Data 

Exchange
 HEC-WAT/FRA 

Uncertainty
 …



Questions?

Chuck McWilliams
Meteorologist, Hydrological Eng. Branch

Hydrology

(402) 995-2319 TEL
charles.d.mcwilliams@usace.army.mil

U.S. Army Corps of Engineers
Omaha District (NWO)
1616 Capitol Avenue
Suite 9000, NWO-ED-HE
Omaha, NE  68102

WMIST COP Site: https://cops.usace.army.mil/sites/HHC/CoPs/WM/WMIST/default.aspx 

https://cops.usace.army.mil/sites/HHC/CoPs/WM/WMIST/default.aspx
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