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Analyzing Spring Flood Potential

High Fall Soil Moisture
Deep Hard Ground Frost
Heavy Winter Snow Cover

Widespread Heavy Rains During The Melt

Rapid Melt
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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.
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Battle Rhythm

Fall soil moisture assessment

Maintain situational awareness
Mid-February 15t outlook

Two weeks later 2" outlook

Two weeks later 3" outlook if necessary
Spring Outlook National Press Briefing
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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.
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Fall Soil Moisture Assessment
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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.
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Situational Awareness

* Ice Jam formation/break-up condition
* Winds during major snowfalls
 Frozen ground potential
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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/
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2019 Hydrologic Outlook

Mississippi Basin
For audio, please dial: 1-Gill D Passcode: G

Late Winter and Early Spring Outlook for the Mississippi Basin
including Red River of the North, Souris River and Great Lakes

Drainages
* Lead Presenter Jim Noel — OHRFC
* Presenters Corey Loveland — NCRFC

Kevin Low — MBRFC
James Paul — ABRFC
Jeff Graschel - LMRFC

February 22, 2019
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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.
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Soil Moisture

* Much of the basin is in
the 90" percentile or
higher.

February 20, 2019

Caiculoted Sed Mowture Roaking Percentie
FEB 20, 201%

* Much wetter than last
year.

* One of the most =
widespread wet soil
conditions in many
years

Winter
2017/18

Departure from Normal Snowfall Since Dec. 1, 2018

Accumuloted Snowfall: Percent of Mean
December 1, 2018 to February 20, 2019

+ Snowfall has been
above normal in much
of the northern areas,
up to twice normal.

+ Snowfall has been
below normal in much
of the southern areas
where above normal
temperatures have
occurred.
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ccumulated Precipitation: Percent of Mean Accumulaled an: Percenl of Mean
December 1, 2017 to February 21, 2018 Decernber 1, 2 Februory 2019

i imvcc v Mok el
Most of the system is wetter than normal up to 200% of normal,
except some of the western sections of the region. Overall, wetter
than last year.

l,}:;-"-' ' Building a Weather-Ready Nation

@ USGS Streamflow Conditions

* Soil moisture conditions February 19, 2019
reflected in USGS 28-day
stream flows

* Above normal in much of

the region except western

sections and far south.

Ice remains in place in

northern areas and ice

jam action is at or above
normal due to cold
weather in upper Midwest
and northern Plains

Earlier ice jams in Ohio

Valley are gone

.

.

hitpliwaterwatch.usgs.govl 8
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Soil Moisture

* Much of the bas.in isin February 20, 2019
the 90" percentile or

higher.

Calculated Soil Moisture Ranking Percentile
FEB 20, 2019

* Much wetter than last
year.

* One of the most
widespread wet soil
conditions in many
years

Winter
2017/18 -
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Phae oF & g ‘& *
Departure from Normal Precipitation Since Dec. 1, 2018 and 2019
Accumulated- Precipitation: Percent of Mean Accumulated Precipitation: -Percent of Mean
December 1, 2017 to February 21, 2018 December 1, 2018 to February 20, 2019

(C) Midwestern Regionol Climate Center ; . (C) Midwestern Regional Climate Center
Mean pericd is 1981-2010. Mean period is 1981-2010.
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" Most of the system is wetter than normal up to 200% of normal,
~ except some of the western sections of the region. Overall, wetter
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Departure from Normal Temperatures Since Dec. 1, 2018 and 2019

fveroge ie'nbe‘rC'_nf;ﬁ (*F}: Depart

December 1, 2017 to Februory 21,

Average Temperature (*F): Departure
December 1, 2018 o Februory 19, 2019

* Temperatures colder than normal upper basin and warmer south and
east basin. Temperature profile supporting active storm track.
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Flood Storage Capacity Used
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North Central RFC Basin Flood Outlook

Frigid Temperatures!

January 22 to January 31%

17 to 27 below normal over MN, southern W, eastern 1A and northem IL

#verage Tomparature (F): Departure from 1951-2010 Normals.
Jaruary 22, 2018 to Janusty 31, 2019

Below Red Line is where
snow depth was shaliow
before hard freeze hit-
therefore allowing deeper
frost depths

Flood Outlook

Through April 2019

. 50% or Greater Chance of Flooding
* Minor to moderate Valid through April 2019

flooding expected

across much of the : i":'"?:'l- .& '}: . =

area - 1 {u’.‘ g =

Areas of major Ty g
flooding expected = C
especially upper half

of Mississippi system

More widespread
than last year and in
several years
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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/
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North Central RFC Basin Flood Outlook

Frigid Temperatures!

January 22nd to January 31st

17 to 21 below normal over MN, southern WI, eastern |A and northern IL

Average Temperature (°F): Departure from 1981-2010 Normals
January 22, 2019 to January 31, 2019

Below Red Line is where
snow depth was shallow
before hard freeze hit-
therefore allowing deeper
frost depths
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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.
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Chance of Exceeding River Stage at Mississippi River at St Paul - Roberts 5t Brdg (STPMS)
Forecast for the period 02/25/2019 - 05/26/2019
This is a conditional simulation based on the conditions as of 02/18/2019
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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.
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Flood Outlook

Through April 2019

. 50% or Greater Chance of Flooding
* Minor to moderate Valid through April 2019

flooding expected

across much of the 5 i.h-f .é

area £ f..‘ = .-".':% |
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* Areas of major
flooding expected
especially upper half
of Mississippi system

* More widespread
than last year and in
several years
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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/
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Flood Outlook Summary

Through April 2019

Due to current wet conditions, the region is vulnerable to future storm systems.

* Above Normal Flood Risk — Upper, middle and lower Mississippi basins
(including main-stem Mississippi River), eastern Missouri basin, most of Ohio
basin, Cumberland basin and Tennessee basin. In addition, Red River of the
North basin and Great Lakes

* Normal Flood Risk — Souris basin, Upper Ohio basin, Arkansas/Red basins

* Below Normal Flood Risk — Western Missouri basin

e PLEASE MONITOR FUTURE FORECASTS AND OUTLOOKS

e NOAA/National Weather Service will continue to monitor the flood risk.

Next Briefing/Webinar will be March 7, 2019 at 230 CST

' ‘_‘f L, Building a Weather-Ready Nation
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Presenter
Presentation Notes
All areas except far western Missouri basin normal or elevated risk in mid-February.
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S Late Winter/Early Spring

Temperatures
Departure from Normal Temperatures for February and Since February 21+

arture from Mean Averoge Temperatu ): Deporture fro e Mean
78, 2019 Feb 2019

* Colder than normal temperatures in the upper basin and warmer
than normal in the south and east part of the basin. 3

Early Spring
Snow Water. Content Comparison

* More snow water content in ND, 5D, MN, Wi, IA and northern
M. In the west, eastern MT and Rockies as well.

* The Great Lakes area has significantly more water content,
especially in the Upper Peninsula.

hittp://www.nohrse.noaa; interactive/html/map.h
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Late Winter/Early Spring
Pl’eCIpltatIOI‘l

ion: Percent of Mean
Februory 28, 2019

* With continued storms, most of the area continues to be wetter
than normal; greater than 200% of normal. The West is beginning
to catch up from last weekend’s storm track. 2

Flood Storage Capacity Used
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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/
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Widespread heavy
precipitation coming
this weekend and
through next week
across central U.S.
and Rockies with
heavy rain in lower
Mississippi Valley

(Wet/Heavy snow ;
up north and Large TS wpeamavope
amounts of rain in : Vﬁh‘?‘l’%ﬁ'}%ﬁg‘ﬁg
the south) -

http://www.wpc.ncep.noaa.gov/gpf/day1-7.shtml 10
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Presenter
Presentation Notes
The wet February and early March is set to continue into the second week of March.
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Flood Outlook

Through mid-June 2019

50% or Greater Chance of Flooding
e Moderate to Major Valid through mid-June

flooding expected !ﬁ o
across much of the area © -"‘ J
: “-E-
]

ll l
* Areas of Major flooding
'_'h-

expected especially in
upper half of Mississippi 5 _ GR
system, Lower Missouri ?r 7

* Flooding chances higher
and more widespread
than last year and in eles
several years
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Presenter
Presentation Notes
124 locations %50 chance of Major flooding
153 locations %50 chance of Moderate flooding
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Flood Outlook Summary

Through mid-June 2019

**Due to current very wet and/or high water content conditions, the region is
vulnerable to future storm systems and temperature rapid warm ups.

* Above to Much Above Normal Flood Risk — Upper, Middle and Lower
Mississippi basins (including main-stem Mississippi River), eastern Missouri
basin, most of Ohio, Cumberland, and Tennessee basins. In addition, Red
River of the North basin, Great Lakes, eastern part of Missouri Basin including
tributaries, Neosho River in Kansas and Oklahoma and Arkansas and
Louisiana area

» Normal Flood Risk — Souris, Upper Ohio, Arkansas/Red basins and Western
Missouri basin

e PLEASE MONITOR FUTURE FORECASTS AND OUTLOOKS

* NOAA/National Weather Service will continue to monitor the flood risk.

45
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Presenter
Presentation Notes
All areas normal to elevated risk with  predominance being above to much above.
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2019 U.S. Spring Flood Outlook

Flood Category

B Mo
=S - lssued: March 21, 2019
— This LS. map depicis locations where minor,
Mingr moderae of Major Booding is likely

(=503 chance} during March — May 2018,
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The Stage Is Set For What Comes Next...
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The Stage Is Set For What Comes Next...
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The Story Continues....
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