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2011: 553
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Upper Marlboro, MD &
Fairfax, VA – Sept. 2011
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Ellicott City, MD
2016
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Fall Hill Road, Fredericksburg, VA
June 2018

Photo courtesy City of Fredericksburg
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Water weighs 62.4 lbs per cubic foot and in a 
flood can flow downstream at 5 to 10 mph.

When a vehicle stalls in the water, the 
water’s momentum is transferred to the car. 
For each foot the water rises, 500 lbs of 
lateral force are applied to the car.

The biggest factor is buoyancy. For each 
foot the water rises up the side of the car, 
the car displaces 1500 lbs of water. In 
effect, the car weighs 1500 lbs less for each 
foot the water rises.

Two feet of water will carry away most 
automobiles!

Vehicle weights:
Mitsubishi Mirage:
1,973 pounds

Ford Fiesta:
2,537 pounds

Toyota Corolla:
2,800 pounds

Honda Accord:
3,336 pounds

Ford F-150:
4,850 pounds

Chevy Suburban:
5,808 pounds
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• The Honda Accord weighs 3,336 pounds
• 1 foot of water displaced by this vehicle

weighs (6 * 16 * 1 * 62.4) = 5990 pounds

 Water Depth =  1 foot

 Width: 6 feet

 Length: 16 feet

 Clearance: 6 inches

 Weight: 3,336 pounds

 Net Depth = 0.50 foot

Net Weight : 3,336 lbs - 2,995 lbs = 341 lbs

Friction Force: 0.4 x 341 lbs = 136 lbs

136 lbs is LESS than the 403 lbs of stream
force, so unless you and all the extra things 
in your vehicle weigh 267 pounds, your car 

will begin to be carried downstream!

3336 lbs.

2995 lbs.

403 lbs.

136 lbs.

If this number 
is greater than the
weight of your car, it’s floating!
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WFTS-TV
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http://www.mdfloodmaps.net/
http://cmap2.vims.edu/VaFloodRisk/vfris2.html
http://www.mapwv.gov/flood/
https://doee.dc.gov/floodplainmap
https://www.floodsmart.gov/
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http://polaris.umuc.edu/cvu/envm/hydro/hydrologic.swf

http://polaris.umuc.edu/cvu/envm/hydro/hydrologic.swf
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http://polaris.umuc.edu/cvu/envm/hydro/hydrologic.swf
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 Anything that cannot 
be absorbed into the 
soil becomes runoff.

 In an urban area, 
where surfaces like 
concrete and asphalt 
are impermeable, 
everything becomes 
runoff!
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Key point: Lakes and flood control basins are important to locate
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Maryland Route 180 after a
Flash Flood – May 2018

Photo from MD Lt. Gov. Boyd Rutherford
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Chunks of ice collect in river channels and may ultimately 
stop the flow of water. 

Ice can collect at a bridge and create an ice jam. 

Water backs up behind the ice jam and subsequent flooding 
results.
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Annapolis, MD
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Minor Coastal Flooding at the US Naval Academy
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City Average 
nuisance
flood days 
(1957-63)

Average 
nuisance 
flood days
(2007-13)

Percent
increase

Annapolis 3.8 39.3 925%

Baltimore 1.3 13.1 922%

Washington 6.3 29.7 373%



National Weather Service Baltimore/Washington 60



National Weather Service Baltimore/Washington 61



National Weather Service Baltimore/Washington 62



National Weather Service Baltimore/Washington 63



National Weather Service Baltimore/Washington 64



National Weather Service Baltimore/Washington 65



National Weather Service Baltimore/Washington 66



National Weather Service Baltimore/Washington 67



National Weather Service Baltimore/Washington 68

100
75
50
25

0

Confidence Level (%)



National Weather Service Baltimore/Washington 69



National Weather Service Baltimore/Washington 70

Storm motion
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Flood Watch

Flood Warning

Flash Flood 

Warning
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US 301 / MD 4
Prince George’s Co., MD

Photo courtesy Prince George’s County EMS
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Ellicott City, MD Photos by Craig Coyne
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Pleasant
Valley Rd
(Loudoun Co.)

Pleasant
Valley Rd
(Fairfax Co.)

Two roads, with the same name, right next to each other! 
NOT the same road…not even the same county!
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See water where it doesn’t belong, but it
doesn’t meet these criteria?  Report it anyway,
but be as descriptive as you can!  We don’t want
to issue warnings when they aren’t really needed!
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See water where it doesn’t belong, but it
doesn’t meet these criteria?  Report it anyway,
but be as descriptive as you can!  We don’t want
to issue warnings when they aren’t really needed!



National Weather Service Baltimore/Washington 87



National Weather Service Baltimore/Washington 88



National Weather Service Baltimore/Washington 89



National Weather Service Baltimore/Washington 90



National Weather Service Baltimore/Washington 91

Snow Measurement Guidelines:
https://madis-data.noaa.gov/snow_measurements.html



National Weather Service
Baltimore MD/Washington DC

Ideally, a snowboard is the best measuring surface.
•Can be as simple as a 2 ft square piece of plywood painted white
•May want to place flags/markers near the board to help locate during snowy weather 
•You can measure snow on a table if you don’t have a board

•Do NOT clean off the snowboard more frequently than every six hours.

92
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Hail reports are the most 
difficult to gather. The hail 
shaft can be very narrow 
and short lived.

“Marble Size” hail is ambiguous. Do not 
report hail as marble sized. 
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Please report hail size in relation to coins or 
sports equipment in the absence of a ruler.

Hail should be measured along the longest 
dimension. It is best to use a ruler or tape 

measure.
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How can 
I join? Simply sign-up on the CoCoRaHS

web page: www.cocorahs.org

Obtain a 4” plastic rain gauge

Set-up the gauge in a “good”
location in your yard

Start observing precipitation 
and report on-line daily

Five easy steps

View the on-line “training slide show”

99
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Rt. 29 @ Madison/Greene County Line

Rapidan River poured over U.S. Rt 29 at the 
border of Madison & Greene counties
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1995
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Debris Flow from Madison County flood
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East-West Highway in Riverdale, MD
Photo from Anand Parikh
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Storm
Motion
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Flooding in Clear Spring, MD (photo from Hagerstown Herald-Mail)
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Flooding in Clear Spring, MD 
(photo from Hagerstown Herald-Mail)
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http://www.nws.noaa.gov/ohd/hdsc/aep_storm_analysis/
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6:00pm:
Light rain
begins

6:34pm:
First heavy
shower

Period of
heaviest rain

7:52pm:
Heaviest
1-min. RA

8:45pm:
Rain Ends
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USGS computations:
Bridge opening at gauge 
location can pass 525 cfs

Estimated flow on 30 July 
2016 = 2750 cfs ± 20%
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Hudson Branch
2750 cfs (est.)
(peak 8:04-8:37pm)

Catrock Branch (Tiber)
2100 cfs (est.) New Cut Branch

3320 cfs (est.)

Patapsco River
at Hollofield:
22800 cfs
(peak at 9:37pm)

Patapsco River at
Catonsville:
25500 cfs
(peak at 9:15pm)

Patapsco River
at Ellicott City:
elevation 128.05
(peak at 8:57pm)
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https://youtu.be/wbktM-a02-w?t=27s
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North of Front:
Temps 58-76
Dewpoints 57-67

South of Front:
Temps 80-86
Dewpoints 70+

https://youtu.be/wbktM-a02-w?t=27s
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https://youtu.be/wbktM-a02-w?t=27s
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One hour

estimated

rainfall 

ending at

4:21pm

(Most was

between 

3:50-4:20)
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Three hour

estimated

rainfall 

ending at

6:03pm

In northern

half of

watershed, 

rain fell in 

two rounds

with a break
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Snowfall from January 6-8, 1996 
Blizzard

Additional snow fell January 
12th. Snowfall totals for the week 
January 6-13, 1996
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Radar estimated total rainfall –
max 1.4 inches

Radar images on 
Jan 19th…
-9:03 am (left)
-11:25 am (below)
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Above: Shenandoah Street in Harpers Ferry 
flooded in January 1996

Left: Flood Markers on Whites Ferry General 
Store include the January 1996 flood
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