Climate Change Extreme Weather:
Lessons from the
Great Easter 1913 Flood
Trudy E. Bell, M.A.
Independent Historian and Science Journalist
(senior writer, UC-HiPACC)
3019A Cleveland Road East
Huron, OH 44839
t.e.bell@ieee.org or tebell@ucsc.edu
http://trudyebell.com/1913flood.php
http://nationalcalamityeaster1913flood.blogspot.com/

“Those who
cannot
remember
the past are
condemned
to repeat it.”
George Santayana, Reason
in Common Sense

George Santayana, Time
magazine, Feb. 3, 1936
(Wikicommons)
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Observed trends in precipitation

IPCC WGIIAR5 TS p 65

IPCC WGIIAR5 Ch26 p85 Fig 26-2

I. Climate change extreme
weather

Global flood risk under climate
change

Hirabayashi et al., Nature Climate Change
3:816-821 (2013). Fig. 3 Global flood
exposure for the 20C 100-year flood, or
above, in millions
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U.S. Midwest runoff
predicted to increase

Midwest
floods
predicted to
increase

Hirabayashi et al., Nature Climate Change
3:816-821 (2013). Fig. 2 Projected return
period of the 20C 100-year flood in 21C at the
outlets of 29 selected river basins

Midwest overall trend uncertain…

…meteorological tug-of-war

Under either lower or higher emissions scenario/ temperature change

NASA Goddard Scientific Visualization Studio:
National Climate Assessment 21st Century Precipitation Scenarios
http://svs.gsfc.nasa.gov/vis/a000000/a004000/a004028/

“Weather whiplash” in Midwest

II. Benchmarking “extreme”:
the Great Easter 1913 storm
system and flood—
the U.S.’s most widespread
natural disaster and
Ohio’s/Indiana’s disaster of
record
(and the monumental national calamity you’ve never heard of)
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…a meteorological 1-2 punch

Winter 1912 - 1913
• Unseasonably warm and wet winter,
(January record floods), saturated soils

Gusts 90100 mph in
Toledo and
Buffalo!

»AND THEN….

Sarah
Jamison,
NWS

http://brisray.com/flood/flood1.htm

Hurricane-force winds 3/20-21
disabled communications

Bell
Telephone
News, May
1913 Flood
Edition

Good Friday EF-4 tornadoes
AL, MS, elsewhere

~50 tornado
deaths;
~65 other deaths in
windstorm across
12 states

Easter Sunday, March 23, 6 PM:

Holy Saturday, 3/22 quiet and clear
– total lunar eclipse

“Wedge” tornado (RFD dust makes it look wider than it is tall –
also widespread reports of reddish dust left over everything)

3

Destruction SW Omaha

Still Nebraska’s deadliest twister

Omaha Furniture Manufacturing Co, Ralston
http://blogs.omaha.com/2012/03/21/from-the-archives-easter-tornado-of-1913/

One of a
family of
~10
tornadoes
NE, IA, KS,
MO Easter
night –
including
five EF-4s

Including Council Bluffs, Iowa

…another Easter (EF-4) tornado
Not four hours later,
in pitch darkness around 9:45 PM,
in Terre Haute, Indiana…

http://mrcc.isws.illinois.edu/1913Flood/communities/terrehaute.shtml
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…21+ loved ones died…
Also Easter Sunday 3/23,
torrential rains
began to fall…and fall…
through Thursday 3/27

Levees broke, flooding downtown
Dayton, Ohio

Dayton, watching homes drown

Lamp posts are ~13 ft high – flooding began Tues 3/25 AM and
peaked late Weds night 3/26-27
Dayton Metro

Cincinnati – by backwater

Dayton Metro

Power of water: Chillicothe

Library of Congress
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Cleveland – Cuyahoga River

March 26, 1913

CPL

1913 also Indiana’s worst flood

Entire state of Ohio devastated
• Ohio Gov. James Cox: “The property loss
may be safely estimated to be greater than
$300,000,000” (actually ~$200 million)
• Cox: “the disaster in Ohio … was greater
than that of the San Francisco earthquake”
• Ohio death toll ~600 (Red Cross 10/1913)
• 20,200 houses destroyed; another 35,500
houses damaged; 16,000 families assisted
• 1.25 million Ohioans afflicted (out of 4.75
million state population)

Indianapolis, Indiana

IHS

Beardstown, Illinois…

Maysville, Kentucky

(Note the “boat’s
eye view” camera
angle)

6

Parkersburg, West Virginia

Pennsylvania

even upstate New York
(might have received more attention under
different circumstances)

Watervliet,
Albany,
Rochester

Rolling
disaster
continued
down
Mississippi
River to
~May 1
A. E. Henry NWS
Bulletin Z, 1913

1913 storm and flooding
was U.S.’s *most widespread
natural disaster*
~1,000 dead; $300 million
across 15 states
= ~$115 billion in 2013 dollars
= Hurricane Katrina centered on
the industrial north!
http://nationalcalamityeaster1913flood.blogspot.com/2013/03/like-warzone.html

American Red Cross Bulletin, v. 8 no. 3 July
1913 p 14

‘Our National Calamity’…

Devastation of March 1913 was so widespread, the flood
convinced Congress and the nation that floods could be not just
local or regional disasters – start of national flood policy
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Widely recognized as such in 1913
http://nationalcalamityeaster1913flood.blogspot.com/2013/02/profitingfrom-pain.html

III. What was the 1913 storm
system? Could it happen again?
With help from NERSC and NOAA:

Origin of
the title
for my
research
weblog

Typical winter storm tracks…

Modern reanalysis of 1913 data

…and blocking pattern
guaranteeing flooding…

Easter Sunday, 3/23/1913

A meteorological water pump

Monday, 3/24/1913

Sarah Jamison, NWS, using 20CR

Sarah Jamison, NWS, using 20CR

Tuesday 3/25 –First flood day

Sarah
Jamison,
NWS,
using
20CR
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Usual rainfall pattern in Ohio

Drainage divide in Ohio
source of all five Ohio Rivers plus the Wabash River,
contributing to Indiana’s flooding

How much rain?
Heaviest
rain 3/23-27
– right over
Lake Erie/
Ohio River
drainage
divide

About as much as the atmosphere
could hold at that temperature….

Sarah Jamison, NWS, using 20CR

Intense rainfall in that position→

…10 to 11 inches = a third of a year ‘s normal
rainfall - in just 4 days

Flood height records still stand!

• Ensured flooding was statewide
• Waterways flooded source to mouth, even
where flooding did not normally occur
• Water rose with speed of flash floods
• Walls of water swept down onto Tiffin,
Sandusky, Chillicothe, etc.
• Also contributed to Indiana’s flooding
(source of Wabash in on the divide)
Sarah Jamison, NWS
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Easter 1913 storm system area

Could it recur?

© 2008 Trudy E. Bell

More deaths
nationwide (~1,000)
than in 1871 Chicago
fire; more property
damage over vaster
area than 1906 San
Francisco earthquake

“This 1913 pattern definitely
could happen again. In fact,
whenever we see a slowmoving winter storm pattern
of deep lows and blocking
highs, that’s an absolute
signal there will be
significant flooding
somewhere around the
Midwest, depending on the
details of placement.” –
Sarah Jamison, National
Weather Service, Cleveland

U.S. population Dec. 2012
IV. What would be in harm’s
way if the 1913 storm system
and flood were to recur in the
same places today?
(Not a computational simulation; an overlay
of 1913 data onto current (~2010-2014)
people, places, things)
http://www.nasa.gov/mission_pages/NPP/news/earth-at-night.html

Infrastructure

IPCC on infrastructure
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Infrastructure interconnected

1.a. Transportation – 1913
roads, bridges

◄Columbus
Dayton►
▼Chillicothe

Transportation today: interstates

1.b. Transportation – rail 1913
◄Damage, Pennsylvania
Lines West of Pittsburgh
(many other RR lines did
not publish reports)

Damage to B&O and
New York Central,
Railway Age Gazette,
April 4, 1913

Federal Highway Administration
https://www.fhwa.dot.gov/interstate/densitymap.htm

Transportation – rail today

1913 → food/supplies shortages
in flood region and around nation

Today Ohio has 35 freight
RR with >5,300 miles of
rails, 4th in U.S. (Indiana
has > 4,200, 9th) - ASCE
Infrastructure fact sheets
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1.c. - Transportation not existing
in 1913: airports

States have not only major airports, but many regional
airports (FAA; Ohio DOT)

Communications today – cell
phones, internet servers

2. Communications 1913 –
NYC cut off from Chicago

NY Times 3-25

Logan Marshall, Our National Calamity of Flood, Fire, and
Tornado (1913) p 125

3.a. Dams 1913 vs. today

National Broadband Map: advertised availability
of commercial download speed >3 MB/s
http://www.broadbandmap.gov/speed

Not just dams, hazardous dams

3.b. Levees (number unknown,
most non-Federal)

Break in levee, Columbus, OH

84,000 dams in NID database. >73,000 are
earth. >77,000 are under 50 ft high. Half were
built <1969. ~58,000 are privately owned.
NAS 2012 pp 55-57

NAS 2012
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Commercial damage - Dayton
Residential
damage
when
levees
burst in
Dayton
1913

One of the ironies
of flood is fire
(bursting gas
mains, electrical
shorts, etc.)

4. Public health, sanitation…

1913 → mass inoculation of population against
smallpox and typhoid fever (water-borne)

5. Agricultural damage

Miami Conservancy District,
scrapbook Flood of 1913: Views in
the Miami Valley Taken During and
After the Flood, Volume 1

…loss of power, drinking water

Albany Times-Union

6.a. Energy infrastructure:
coal-fired power plants…

Most are on Ohio River, other waterways
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…and their toxic coal ash ponds
(Ohio and Indiana tops in U.S.)

6.b. Energy infrastructure that did
not exist in 1913: oil/NG pipelines

…also mostly on waterways, including ones supplying drinking water

6.c. Shale gas (fracking) facilities

Not shown are oil/natural
gas processing facilities

6.d. Nuclear power plants: 20/104
in danger of upstream flooding

For injecting the highly saline and
radioactive flowback water

Nuclear power plants have
flooded

http://www.ritholtz.com/blog/2012/10/risks-fromflooding-to-numerous-u-s-nuclear-facilities/

Redacted version on NRC site:
http://pbadupws.nrc.gov/docs/ML1218/ML1218
8A239.pdf;
Unredacted version on Huffington Post site:
http://big.assets.huffingtonpost.com/flooding.pdf

Nuclear facilities vs. 1913 storm
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7.a. Toxic waste dumps:
municipal solid waste disposal

7.b. Superfund sites

Newton County Landfill Partnership trash dump, Indiana 250 acres
http://www.businessinsider.com/worlds-largest-dumps-2011-2?op=1

Risks new today in 1913 redux
• Greater population density
• Physical destruction of infrastructure
amounting to trillions of dollars
• Risk of widespread exposure to chemical
toxicity from toxic waste sites (heavy
metals from coal ash) and to nuclear
radiation (fracking waste, nuclear power
plants)

Value of remembering 1913 in
context of climate change

Lessons from 1913
• As monumental and horrific as the storm
system and flood were in 1913, they would
wreak far greater destruction today, with
truly national repercussions
• Why is the 1913 Great Easter natural
disaster so forgotten?? Partially
intentional…

Publications and research papers on 1913 disaster
available at http://trudyebell.com/1913flood.php and
http://nationalcalamityeaster1913flood.blogspot.com/

Timeline, Ohio
Historical Society
Two articles in engineering
magazine The Bent of TBΠ

Ohio

Traces, Indiana
Historical Society

The Rotarian

New York
Archives

Arcadia book The Great
Dayton Flood of 1913

Condemned
to repeat??
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Thank you!
t.e.bell@ieee.org and tebell@ucsc.edu
http://www.trudyebell.com
http://nationalcalamityeaster1913flood.blogspot.com/

This presentation is dedicated to
Craig B. Waff, Ph.D., May 3, 1946 - June 12, 2012
Husband, father, colleague, friend,
who was with me in my 1913 flood research
from the very beginning in 2003
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