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Analyzing Spring Flood Potential
1. High Fall Soil Moisture
2. Deep Hard Ground Frost
3. Heavy Winter Snow Cover
4. Widespread Heavy Rains During The Melt
5. Rapid Melt

Presenter
Presentation Notes
High Fall Soil Moisture – October and November precipitation most significant because; seasonably less ET; less time for percolation prior to freeze up
Deep Hard Ground Frost – Hard ground frost prevents percolation during melt period; need cold temperatures prior to heavy snowfall; need normal to above normal soil moisture for hardness
Heavy Winter Snow Cover – Heavy unseasonable snow cover contributes to flood potential as follows; high water content on snow is a significant contribution; widespread heavy snow cover usually delays spring warming, increasing the potential for heavier rains and a more rapid melt; heaviest snowfalls usually occur in late February or March
Widespread Heavy Rains During The Melt Period – Added contribution to existing snow water contents; particularly significant if soil still is frozen near the surface; crests can occur more quickly
Rapid Melt – Nature of the temperature pattern is important; warm rainy period with high dewpoint temperatures and above freezing  temperatures at night; usually occurs when melt period is later than normal in the spring season

If you have the first two, you probably had freezeup jam issues.

https://www.commerce.gov/
http://www.noaa.gov/
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Battle Rhythm
• Fall soil moisture assessment
• Maintain situational awareness
• Mid-February 1st outlook
• Two weeks later 2nd outlook
• Two weeks later 3rd outlook if necessary
• Spring Outlook National Press Briefing

Presenter
Presentation Notes
Fall soil moisture assessment from NOHRSC, helps in two ways including baseline for spring SWE calculations.
Situational awareness – ice jam situations, wind condition during snowfall impacts accuracy of measurements,  streamflow response to winter precipitation and thaws.  Frost potential dependent on how early a significant snowpack develops.  Shallow snow through December and January may lead to significant frozen ground issues.


https://www.commerce.gov/
http://www.noaa.gov/
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Fall Soil Moisture Assessment

Blue – Saturated +
Green – Nearing Saturation

Fall 2019

Presenter
Presentation Notes
Office of Water Prediction aircraft fly surveys to get background soil moisture prior to freeze-up.  This has two purposes, observational soil assessment and calibration for SWE estimates in the late winter.

https://www.commerce.gov/
http://www.noaa.gov/


5
NATIONAL WEATHER SERVICE
Protecting Lives and Property for 150 Years Building a Weather-Ready Nation //

Situational Awareness

• Ice jam formation/break-up condition
• Winds during major snowfalls
• Frozen ground potential

Presenter
Presentation Notes
Formation jams typically occur with high flows and cold temps.   Breakup jams with thick ice breakup before thawing.
Windy conditions during major snowfalls make it difficult to accurately observe the amount of water in the snowfall.
Frozen ground it tricky.  Best frozen ground for enhancing runoff forms in very wet soils that are subject to long duration cold temperatures before a significant snowpack develops.

https://www.commerce.gov/
http://www.noaa.gov/


6
NATIONAL WEATHER SERVICE
Protecting Lives and Property for 150 Years Building a Weather-Ready Nation //

Presenter
Presentation Notes
5 RFC effort to build the broad narrative from the Rockies to the Appalachians.  100-200 attendees.  Many partners such as FEMA regions and the U.S. Military have broad exposures and need comprehensive outlooks.

Goal is to deliver a convincing narrative of the emerging flood potential such that partners can begin preparation activities and also amplify the NWS message to their constituents.

https://www.commerce.gov/
http://www.noaa.gov/
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Presenter
Presentation Notes
2018-19 winter temperatures through mid-February reflect a SW-NE jet stream across the middle of the continent that resulted in an active storm track much of the winter to date.

Bitterly cold temperatures set in across the Upper Midwest in late January, prior to a significant snowpack developing south of the red line.  Areas south of the red line developed a frozen ground state that would be conducive to enhanced runoff in the spring.

Flood control storage was already being utilized in the southern reservoirs due to the active storm track throughout the winter to date.

Much of the Mississippi basin was at this time already had an enhanced risk for Moderate to Major flooding.  We’ll examine details shortly.

https://www.commerce.gov/
http://www.noaa.gov/
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Presenter
Presentation Notes
Areas south of the red line would be will be at risk of enhanced runoff due to frozen ground.

https://www.commerce.gov/
http://www.noaa.gov/
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Normal Flood RiskPredicted Flood Risk

Severe Spring ConditionsBenign Spring Conditions

Presenter
Presentation Notes
Illustration of ensemble based outlook for probability of flooding.  The retrospective run is shown and blue and reflects history.  The black reflects how the river would react given existing conditions forced with historical weather scenarios going forward through May.

Each black triangle denotes a particular historical weather scenario.  Melt scenarios and their potential river levels can then be derived.

https://www.commerce.gov/
http://www.noaa.gov/
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Presenter
Presentation Notes
Approx. 2 dozen locations with 50% chance of Major flooding.
Approx. 90 locations with 50% chance of Moderate flooding.
~110 Mod or Maj

https://www.commerce.gov/
http://www.noaa.gov/
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Presenter
Presentation Notes
All areas except far western Missouri basin normal or elevated risk in mid-February.


https://www.commerce.gov/
http://www.noaa.gov/
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Presenter
Presentation Notes
The story gets worse, very cold February, and particularly late Feb-early Mar, as shown upper left.  Heavy precipitation much of watershed in February with concentrations noted late Feb and early March upper right.
Snowpack is extensive and laden with water as shown lower left.
More flood control storage in the southern basins has be utilized during the February storms.

https://www.commerce.gov/
http://www.noaa.gov/


16
NATIONAL WEATHER SERVICE
Protecting Lives and Property for 150 Years Building a Weather-Ready Nation //

Presenter
Presentation Notes
The wet February and early March is set to continue into the second week of March.

https://www.commerce.gov/
http://www.noaa.gov/
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Presenter
Presentation Notes
124 locations %50 chance of Major flooding
153 locations %50 chance of Moderate flooding

https://www.commerce.gov/
http://www.noaa.gov/
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Presenter
Presentation Notes
All areas normal to elevated risk with  predominance being above to much above.

https://www.commerce.gov/
http://www.noaa.gov/
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The Stage Is Set For What Comes Next…

https://www.commerce.gov/
http://www.noaa.gov/
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The Stage Is Set For What Comes Next…
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The Story Continues….

https://www.commerce.gov/
http://www.noaa.gov/
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