July 14, 2021 flash flooding
in Rensselaer county

Mike Evans
WFO Albany, NY
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Height and wind speed anomalies at 18z

NAEFS Mean Geopotential Height (m) and Standardized Anomaly
HOUR 006 - VALID 18:00 UTC Wed Jul 14 2021

NAEFS Mean Wind Speed (kt) and Standardized Anomaly
HOUR 006 - VALID 18:00 UTC Wed jul 14 2021
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The mid-level flow on July 14, 2021 featured a weak, broad trough over the eastern
Great Lakes with southwesterly flow across New York and New England. The height
and flow pattern was not anomalous across the area.




Moisture anomalies at 18z

NAEFS Mean Precipitable Water (in) and Standardized Anomaly
HOUR 006 - VALID 18:00 UTC Wed Jul 14 2021
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An axis of precipitable water with values greater than 1.5 inches was located along
the east coast. Moisture was anomalously high over eastern Canada on the northern
edge of this plume of moisture.




Surface plot — 1800 UTC, July 14
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At the surface, a weak warm front was analyzed across New England and a surface
trough was located across eastern New York.




Surface plot—2100 UTC, July 14
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By 21 UTC, both the warm front and surface trough had progressed slowly eastward.




12 UTC observed and 18 UTC forecast soundings
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Observed and forecast soundings at Albany on the 14t indicated that moderate
amounts of instability would develop across the area during the afternoon. Mid-
level flow would average 30 to 35 kts from the west-southwest.




BUFKIT sounding — heavy precipitation display
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Precipitable water values were forecast to increase to between 1.5 and 2.0 inches
with a warm cloud depth greater than 11,000 feet.




HREF — MUCAPE at 21z and prob QPF > 1 inch

MUCAPE forecasts from the high resolution ensemble forecast (HREF) showed values
near 2000 J/kg over the Hudson valley by late in the day. The high-resolution models
in the ensemble did not indicate a strong signal for heavy precipitation at any one
location, as shown by low probabilities of greater than 1 inch of precipitation.




HRRR and FV3 reflectivity valid 21 UTC, July 14

Reflectivity forecasts from the HRRR and FV3 high-resolution models indicated a
broken line of showers and thunderstorms developing over eastern NY or western
New England by late in the day, associated with the surface trough across that area.
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NAM and NSSL WRF valid 21 UTC, July 14

Forecasts from the NAM and NSSL were similar, showing broken lines of convection
over eastern New York and western New England.
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Meso-net 5-50 cm soil moisture
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Soil moisture from the New York Meso-net indicated above normal values for most of
eastern New York, with some areas near the 90" percentile of 5-50 cm soil moisture.
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Excessive rainfall forecasts
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Excessive rainfall forecasts from the weather predication center (WPC) indicated a
marginal potential for excessive rainfall across eastern upstate New York. The
forecast from day 2 to day 1 did not change.
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Hazardous weather outlooks

Hazardous weather outlooks from the National Weather Service Forecast Office in
Albany mentioned the potential for localized heavy rainfall with minor urban and
poor drainage flooding.
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Briefing

39 NATIONAL WEATHER SERVICE Wi }
Main Points
Hazard Impacts Location Timing

Storms isolated to scattered downed adjacent western
trees, large tree limbs New England
and power lines.

Damaging wind gusts Across east central This afternoon
Severe ,.T:m,,g in New York and
) om

Minor flooding of poor drainage ~ ACross eastcentral  1pis afternoon into this

Heavy and low lying areas. New York from the evening
Rainfall Ponding of water on roadways. An  Capital Region
isolated flash flood is possible. W‘"’#

A briefing from the NWS at Albany issued early on the 14t highlighted the potential
for heavy rain from the Capital District northward during the afternoon on the 14,
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Radar reflectivity — 1945 UTC

Radar at 1945 UTC showed a band of heavy rain east of Albany over northern and
central Rensselaer county.
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Radar reflectivity — 20 UTC

At 20 UTC, the band was moving slowly east, however another small area of heavy
rain was developing just to the south of Albany.
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Radar reflectivity — 2015 UTC
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At 2015 UTC, the southwest part of the heavy rain band was beginning to build back
to the southwest, and was about to merge with the developing rain area south of
Albany.
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Radar reflectivity — 2030 UTC

At 2030 UTC the merger occurred, resulting in a prolonged period of heavy rain
southeast of Albany over Rensselaer county.
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Radar reflectivity — 2045 UTC

More new cell development occurred south of Albany by 2045, with these new cells
merging into the southwest flank of the convective storms covering central
Rensselaer county.
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Radar reflectivity — 21 UTC

By 21 UTC, a large area of heavy rain covered central and southern Rensselaer county.
Very heavy rain had fallen over this area for the past hour.
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Radar reflectivity — 2115 UTC

By 2115 UTC, the heavy rain was beginning to break up and move off to the east.
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MRMS 15 minute QPE at 20 UTC
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MRMS 15 minute QPF indicated that rainfall rates east of Albany were over one inch
in 15 minutes around 20 UTC.
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MRMS 1 hour QPE at 20 UTC

' 'G3 Radar GPE -1 hr q W W oraa021 w0 utc

& 7 :

id

[15]
[14]
5]
2]
m
[1o]
[o]
NE
7]
]
[5]
[]
B«

§IZEfEsssestrerccreoe

23
'i 5

One hour QPE was over 2.0 inches in that same area.

24



MRMS 3 hour QPE at 20 UTC

[_Long: 72992, Lat: 42444 ] Q3 Radar GPE -3 hr - 4 071142021 20:00 UTC

Bese
N

PP REEREER)

3 hour QPE was also from 2.0 to 2.5 inches across the area east-northeast of Albany.
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MRMS 12 hour QPE at 00 UTC
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12-hour, or storm total QPE ranged from 3.0 to 4.0 inches over hardest hit areas east
of Albany.
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FLASH — unit stream flow at 1950 UTC and 2050 UTC
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Unit streamflow from the CREST model indicated values of over 103/s per km?, or the
equivalent of 1000 m3/s.
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Max QPE / FFG ratio at 1950 UTC and 2050 UTC
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Rainfall rates exceeded 150 percent of rain required to initiate flash flooding around
2000 UTC.
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Recurrence — 3 hour— 1950 UTC and 2050 UTC
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The recurrence interval for the 3 hour rainfall rate for this case was between 10 and
20 years.
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Flash flooding in Rensselaer county

Significant flooding occurred in Rensselaer county to the east of Albany.
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