Middle Tennessee Flooding: 21 August 2021

Extreme precipitation accumulations over Middle Tennessee resulted in catastrophic flooding

« A guasi-stationary pattern combined with anomalous atmospheric moisture created an environment favorable for high-intensity and long duration
precipitation over parts of central Tennessee

 Efficient warm-rain processes as well as favorable storm cell trajectory produced as much as 17 inches of precipitation on top of already moist soils
produced by the remnants of tropical storm Fred a few days prior

« The Piney River near Vernon, TN rose to 32 feet on the 215, 18 feet over flood stage and nearly 12 feet higher than the previous record at this gauge

« While this particular event is not characterized as an atmospheric river, it is one example of the many meteorological features that can lead to flood
producing precipitation in Tennessee
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! AN AXIS OF HEAVY SHORERS AND THUNDERSTORMSE
HILL BE DEVELOPING OVER THE NEXT FPEN BOURS AND
MAY DPOSE SOME FLASH FPLOOD THREAT FARLY THIS HGRI'.TING
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A stationary front in western/central TN, combined westerly surface flow
allowed for extremely moist air parcels to rise over central TN, initiating
thunderstorm and heavy precipitation

Once the convection was initiated the upper-level flow propagated the storms
from the northwest to the southeast along the frontal boundary, resulting in the
“training” of storms over the same location for several hours

TRENGTHENTING LOW-LEVEL Eh0 7Y
L0V SAELDTRE STRONGER .

[ | MOISTURE/INSTABILITY TRANPORT \ i\mn D
2 T A\

RAP32 ML CAPE (lowest QDMBE)]IP‘. 210821/0500¢000
WPC MP 47

WEATHE,
- e,

S 2 5
f@% National Weather Service State of Tennessee
; Rainfall Analysis 08/15/2021 08:00AM EDT to 08/22/2021 08:00AM EDT

Analysis Data Source: NCEP Stage IV (Values Estimated at Locations)

Precipitation (in) Ml 1.00" - 1.

. - -9.99"
W @1 08/22/2021 11:23AM 0.00" 1.50" - 1.99" K

The long duration and high-intensity precipitation combined with the

: e QM SRR :;:z ooy precipitation produced by remnant tropical cyclone Fred a few days earlier
0.10" - 0.24" 007 - 3. . . .
o e o Wmozs.0s  MMaor-sse  w00-sooo | | Fesulted in total 7-day accumulations >15 inches over north-central Tennessee

software package. Care should be taken in using the data.
Unofficial observations may be piotted. Values at interpoloted I 0.50" - 0.99" B 6.00" - 7.99"
may not reps actual reports at that location,




Middle Tennessee Flooding: 21 August 2021

700-hPa geo. height (black, dam), wind (barbs, kt), standardized precip. water anomaly (shaded, sigma) DT potential temperature (shaded, K) & wind (barbs, kt), 925-850-hPa cycl. rel. vort. (black, 0.5 x 10*-4 s"-1)
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Source: Alicia Bentley, http://www.atmos.albany.edu/student/abentley/index.html

« At the time of the flooding, portions of western Tennessee were experiencing precipitable water anomalies of +2—-2.5 standard
deviations above normal

» The Stationary front that was oriented northwest to southeast over the Ohio River Valley provided the lift necessary to produce the
extremely efficient and slow-moving thunderstorms over western to central Tennessee
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front, this particular event was not an atmospheric river

Tennessee

» While there was considerable moisture (>50 mm) and southwesterly moisture transport (300—400 kg m~1 s~1) overrunning the stationary

« This event was an example of one of the many meteorological scenarios that can lead to extreme precipitation and flooding over
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GFS IVT & IWV Analyses: Valid 06Z 28 Mar 2021 « While the event that produced the extreme rainfall and flooding on 21 August 2021 was

NCEP GFS IVT (kg m” s'; shaded), IVT Vector, and SLP (hPa; contours) not an atmospheric river, ARs are yet another important phenomena that can lead to
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» This particular AR in late March produced a large swath of precipitation accumulations
>6 inches over Central Tennessee
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;2 « Additionally, the physical processes of an AR that produced heavy flooding rainfall in

! ’ ;? Nashville in early May of 2010 were studied in a paper published by Moore et al. 2011
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