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Why FIQodse

= leciure 1 most frequent: naiural disaster— Eloods

- <-Floods have a significanf:human impech facion—
pofh in enhancement andiin'cause

_ S-disparity oetween rich GRd poorer: communiiiese
(deferred mainfenance)

{Prelenged Floeds:
~ |underappreciated
_|less newsworthy.
_|no flood insurance
_|-> less insured losses
| > never make inesep s
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| Cguses Floods?

localhundersiorms/heavy rain -> ﬂosh jlelelely >
- extended rainfall’-> prolonged regional floeds ->
- snow. melt -> regional floods

~ 8/26/24 Flash Flood — HW4

10/26/18 S.D. Union Tribune = =
18 students swept away in Jordan flash flood

Flash floods unleashed by heavy rains swept away a group of middle school students and teachers visiting
hot springs near the Dead Sea on Thursday, killing 18 and injuring 35 as the torrent carried some for
several kilometers, a civil defense official said.

Thirteen people escaped without injuries, said Brig. Gen. Farid al-Sharaa, speaking after nightfall as large
spotlights illuminated the flooded area. Some survived by clinging to rocks, he said.

A dramatic rescue operation involving helicopters and divers continued into the night. Israel’s military
said it dispatched a search and rescue team at the request of Jordan’s government.

Understanding Flood Risks

»>torrential and/or prolonged rain
»tropical cyclones -> rain + storm surges (Katfrina, Galveston)

— HUMAN FACTORS

> failing of human-built dams and levees
2005 Hurricane Katrind deadliest recent on mainland US
1889 Johnstown dam failure second-deadliest in US

> (excessive) sedimentation in dammed waterways
and reservaoirs

1) Levees, seawalls and dams have limited live fime &=
... may be poorly built or sit on unstable ground &=

SIO15 2024: Topic 13: Floods — The Basics

10/25/24



10/25/24

Galveston, TX - 8 Sep 1900 Hurricane

. -caused by hunicane surge
~ (winds, low: pressure, hightfide)r
S-waves 1 fi-higherthan
highest elevation

s Galvestonilies on barrerisiand
*$POrT
sswedlthiest TX fown af fime

38,000 residents == <-6000 peopl-e peris‘hed 7

John

| *Worst damuourstin 7
| US hister = e =
.:.Sforml / = boeoemingicoal-/steeltewn 60 mi
| +3d deadliest U.S. flood - <>|f“|2mfpi”5bulr9h R -
2200 | e ~ <lake for exclusive summer resort upsiream
g preorp;ewpierls = — <-egoistic politics by tycoons
< dam mainfenance




12-22 Augh 201 6 Loumano Flood

<>prolonged rainrall; persistent low-pressure sysTem
<-large area near sea level (erevenoelow!)

~ <iorrentialldewnpours nearBaion Rouge, Lafayeiie
<-3 fimes as much rain as 2005 Hurricane Kaiting
<-1-In-1000-year.event:
<-13 fatalities, 146,000 flooded homes

<-30% of kids out: of school
<-worst U.S. nat. dis. since 2012 Sandy.

Never made
list of top 20

| nearly . exactly. ayear:
later Huricane Havey:
(record heavy raintall)
flooded Houston, X

SIO15 2024: Topic 13: Floods — The Basics & source: wikipedia

Louisiana Floods

ssrecuning floeds
| *»much land below:sea level
s+flood risk increasing

. .
Louisiana floods
From Wikipedia, the free encyclopedia
Loulsiana floods may refer 10 several events throughout Lowsiana history
« Groat Mississippl Flood of 1627 « The worst river flood in U.S. history caused damage in Louisiana along with other states
« Mississippi flood of 1673 - Affected areas around the Mississippl River in Loussiana and other states
« May 1995 Louisiana flood - Much of New Oreans flooded after heavy rainfall across South Loulsiana
« 2005 levee fallures in Greater New Orleans - After Hurricane Katrina many levees falled in New Orleans causing widespread
catastrophic flooding in 80% of the city
* 2011 Mississippi River floods - Severe flooding across the M i River Valley Louisiana
* 2015 Louisiana floods - The Red River reached record levels, resulting in ficoding

« 2016 Loulislana floods - Prolonged rainfall across South Loulisiana caused catastrophic flooding resulting in over 146,000 flooded homes 8

and 13 deaths

“wikipedici as of 1 0/25/24
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Stream Profile, .D|schorge of @ Rlver

t shor‘r wdeos 9o,bl Dlschorge omoun’r of wcn‘rer per T|me
' Iongl’rudmolvs Cross- sec’rlon

adient: San Diego River

1.2 km/18 km= 6.7%

gradient:

~|flood plain’e '
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The Iv\|53135|pp7| Rlver _1_I’rs Natural Course

—r 1800 2400

. MlSSISSIppI \ ance downstream ( g
= '”' = 7:". == % : —— Reference plane FLOOD
rworlds 3re- Iorges’r dromoge bcsm : PIEAINI
» 2,340 mi/3,710mi : -

>with Missouri (3,710 mi) 4!°-longest
rver system ~ e

>one of world’s largest river delfas [ ——

- | Meanaers
= = == = short VIdeG
BINAINACSE SATIN: = locl
» drea which drains infe ariver, incl. ALL frhbutanes:
» confinental divides separate drainage basins
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The 1993 I}\{\i‘ssissippi lelele

the onlyregional floed maekingitintothe | ... top 10 unfil 2005!
top 20 cosily: U.S. natural disasters | (seeslide in backof

lecture 1)

- The 1993 Mississippi Flood
= 0nusually Jate food (AUG) :

| S>-wet year (July jet stream like winter = moist Gulf air- fornorih)
<-upper Mississippi flooded for 160 days

Louis, MO
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The 1993 I\/\rssrssrppr Flood
<>1083 of 1756 levees overiopped or: breorched

MORE THAN'HALE!

& St. Lomx \l()

SIO15 2024: Topic 13: Floods The Basics :

Floods orrd The Mrssrssrppr River

Top 20 Mississippi Floods at Gage St. Louis

1780 1800 1820 1640 1860 1880 1900 1920 1540 1960 1980 2000 2020
> moreireguent
- > hrgher

- since | 785 6 of rop 10 occurred 1993 o) Iorer -

- brggesr four wr’rhrn Ias’r 50 yeors
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| ﬂﬂ

River gage at St Louis

top 5 historic crests:

1) 08/01/1993 49.58 ft
2) 06/09/2019 46.02 ft
3) 04/28/1973 43.23ft
4) 01/01/2016 42.52 ft

5) 04/01/1785 42.00 ft
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Floods Qnd The Mississippi River

elsewhere along ihe Mississipbi e

~ 2002: Red River Landing 17.86 m
(highest ever)
2008: lowa, Bonnet Carre
Spillway first in 11 years; Red River
landing at 18.50 m)
2011: Great MISSI Flood (rivaling
1927, 1993); Morganza Spillway
opened to save New Orleans;
12,000 km?flooded
2014: upper MISSI
2017: middle MISSI (“historical”)
2019: EPIC

SIO15 2024: Topic 13: Floods - The Basics :

Floods and the Mississippi River
— : ‘I%ivergage atVicksburg

top 5 historic crests:
- 1) 05/19/2011 57.10 ft
~ 2) 05/04/1927 56.20 ft
3) 02/21/1937 53.20 ft
4) 06/06/1929 52.80 ft
= 5) 04/28/1922 52.50 ft

-~ = ‘i/re’ry minorimore iiéquem‘
-~ » highests 2017
-~ 4 of top tensince 2008
- 201 i‘opp-eors i‘o> .be d iOQ—yeoi ﬂogd‘
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Floods and j’r_benl\/\ississipp@ River

despiTé oUr; khowlédge ohd Siife)
floods are noei getting Iessis
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and people Arew. Peraers along
T O aight/loorde eje) <cle
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Changing the I\/\ISS”Dlschorge Humon VS Rlver

rMISSISSIDD! used o choose IS elejis)
>NOW. PEGRIE ChOBSE T

~ >shorten but steepen longitudinal profile =
>increase flow: speed as welllas eresion/lead 4—/
»risk of flooding EVERYWHERE dewnsiream

Terrace biufts
.
®rrace bluft®

False River
Point
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Mississippl River Gog_es

' REXT: shde
Riverrgage ai:
— Vickburg

Mississippi River at Vicksburg

NWSLID: vokmé
Lecation: Masissippé River &t Vicksbarg
State: MS
Latest Observation Value: 1437 12

g LUTC Observation Time: 2017-10-30
fesge shi ]
LatLoang: 32311830, -90 902330
WO Jackson, MS (JAN)

Major Flood Stage: SO 1t
Moderate Flood Stage: 46 &
Flood Stage: 43 0t
Action Flood Stage: 5 &t

Low Water Threshold: 5999 NA
Lk » Gauge Hvdrograph

§ Dwecsons: To bere - From bere
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The 1927 Mississippi Flood

IRe SNEHSION ;

J-flood breachedileveesin 225 places:

<-inundating: 19,300 miz o : |
(1993: 12,500 mi?) \

<-183 fatalities | e e |

~ the long story: ‘ |
* flood threatened New Orleans = -
* levee upstream dynamited
* sea 26,000 mi? in 7 states;
18 ft deep; 80 mi across
» 246 deaths, maybe 500
* 650,000 homeless

ACE; Vicksbur;

SIO15 2024: Topic 13: Floods - The Basics :

Great Migration:

- 6M people
to industrial North/Midwest : ‘
“Black Migration” : |

this event profoundly changed
1the social structure of the U.S.

ACE, Vicksbur
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The ]927 Mississippi lelele

THE GREAT
MISSISSIPPI FLOOD
OF 1927 AND HOW IT

CHANGED AMERICA

JC
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Is dynamiting Ieveesri'n ’rrhewU'.S.
a thing of: ’rhepos’r? :
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The April — August 2011 Mississippi Flood

<-comparable in size fo 1927 and 1993
<20 fatalities (300++ from other storms)
= <-$2 - 4 bilion damage
<{levee dynamited to save Cairo, IL
(court-approved, 2-mi hole)
= <-agricultural land flooded in MO, KY
<200 homes in MO
<9 Atchafalaya spillways opened

SIO15 2024: Topic 13: Floods - The Basics

2005 Ijlu_i[iqqne Ko’rririo

sp2ndicostliest nai disasterin ULS.
w4t deadliest U.S. hatf disaster
sssome 1800 people perished
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Impact of Levees — New Orleans

8 fMandeyille +
a8
!

a8
-
8

St John the Baptisy
8o
O

Wby
Q
v Lap»la(e

Image No»&{i N
©.2013.Google & 4 {
o T So—@Google earth |
mage vLands(‘u C |

lat 29.949418° lon -89.788563° elev -1m eyealt 92.67 km

2005 Katrina: The Impact of Levees — New Orleans

Aroa Mabr

City of New Orleans b

Ground Elevations From Canal St At

Mississippi River
to the
Lakefront at U.N.O.
New
Orleans
Floodwall Along

Mississippt Rver Hurricane
Protection Levee

) 123 FT & Floodwall

18 FT Project Flowline SPH Design 175FT G’
Avg Annual Highwater 14 FT Elovation 11.5 FT

Normal Lake 1.0 FT Level

ions in Feet NGVD

NGVD: national geodetic vertical datum (1929)
. SPH: Louisiana Standard Project Hurricane

14



2005 Hurricane Katrina

Levee Breach

Floodwaters pour

through a levee

along Inner Harbor
aviaaional Cana

8 @ o % X = O

(B
GLICK ® FOR PHOTO | ELEVATION POPULATION MINORITY  HOUSEHOLD HEALTH RISK  HOSPITALS
DATA DENSITY POPULATION  INGOME DATA
CLICK FOR
LECEES) KATRINA'S IMPACT
INTERACTIVE
.g
17TH STREET
eana.incu
ORLEANS e
JEFFERSON ] —
PARISH s Pﬁa‘ISH - —
@ ‘:m; ST. BERNARD
FARISH
INDUTRIAL
CANALLEVEE
) [wevee snencnen ]
® rrencn
QUARTER
NEW ORLEANS ’
MISSISSIFRI
g_2 RIVIER
SUPERDOME
Oonumnon CEMTER

<>firs‘r'e§/er mondrdfory'evocuoﬁroh for NS Orleoné
- levees failed af 53 places, incl 3 key locations
_ industrial canal served as funnel
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2005 Hur[iqone KOTrir)o

= photo: U.S. Coast Guard@wikipedia — = el
: ~ Jlevees did noti overop
<-culprit: shiffing seil beneain
- > levees failed below: design speEs

-some levees moved as much as 12 m

- e worst civil engineering disasteriil
merican history:

<-Dec 2007 Tirst sireet car b ack:
<-Dec 2008: first RED Sireet car back
-~ - JUl2009: pesi-Kairna repairs en
Canal St. Line -> busses
— “Mardl Gras Was nevercancelleds
- <-2010: areas not flooded: fully repopulaied
= <-2016: 22 did everybody move backe
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2005 Hurricane Kﬂq’rrriho — Lower o Ward

==
Stex Fon o oo
LA, [ MIss. )
] 4 Ml - -
o 4Km =%, 3
= o - v e GULF oF
5 0 ~— 2 MERICO
!
R
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2005 Hurricane Katrina

this event brought
profound changes to
{ New O

FLOODED AREAS BACK TO MAIN MAP
—

CLICK FOR SURGE DATA
CLICK FOR, RAIN DATA

o em [ (oo
~-2000: 14,008 pecple; S/467- familiES; 4520l OmES e
<-2010: 2,842 people; 683 families; 106 1MemeES

10/25/24
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New. Orleg_ﬂn{s rDemogrophics

pPePUICToN:
2000:435,000
20135360,000
overall: alest
2020:384,0000

BlockipepUlEiion:
S2000582.8/27.8
=201 85212760 =
<> more than 100,000 (1/3)"
did nof returnl
¢
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FEMAW— Disqs’rer Relief

: NB) UNION TRIBUNE]O/]O/19 =
Wealthy counties get more FEMA buyouts

Local and state governments decide where to use funds

SIO15 2024: Topic 13: Floods — The Basics

17



Teaq_h to Here

SIO15 2024: Topic 13: Floods - The Basics :

The Misﬁsi‘sgjppi River Delta

> MississippI changes course every: 100s = IOCOS VEQIS
»>currently wants fo go into Atchafalayall

Mississippi
River

Gulf of
Deposit age Mexico
(years) >

4.,400-5,300

3.600-4,600

2,700-3.900

2.200-2.800

700-900

500-1.200

0-500

~ Source: S. Marshak “Earth: Portrait of a Planet” &
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Atchafalaya: Humans v River, since 1831

Sbme RISTON.

<-1831 dig channel e by-Pass m—Jtchafalaya River
“imitating” meander

<-OldRiverremained aclive

<-1839 removed 30-milog joam
-> MISS wanfs to drain infer Atchafalaya

<-1963: control structures (3076A/707 MISS)

<-barely survives floods

1839

A

Washington Post : “I'wanna go there!”
“...Who will win as this slow-motion '
confrontation between human and
nature goes on? ... If we had to bet,
We would bet on the river....”

Humans:

- “You go there!”

SIO15 2024: Topic 13: Floods - The Basics :

Does a river: delfa evef chéngxe ité
shape?

SIO15 2024: Topic 13: Floods — The Basics
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* QVertopping
* wave attack
s slumping

el eligle

» shifting/weak soil beneath
» dynamiting

SIO15 2024: Topic 13: Floods - The Basics :

2005 Hurricane Katrina

severe coastal erosion and damage to wetlands ° =

B October 15, 2004 September 16, 2005
photo: MODIS/NASA @wikipedia

SIO15 2024: Topic 13: Floods — The Basics
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Mississi

ppi Delta Wetlands

» canals change MISS course

> wetlands cut off from MISS sediments!
> wetlands/bayous disappear/drown

> accelerated subsidence

| . =
$18 Biltien fo
restore wetland:

[Goiden meadowy

. 20 mi e
SIO ] 5 2024‘ TOF 20 km @IS Gannla . Man data B2008 NAVTEO™ . Imanary @908 FarthQat . Tarme of | lea =

Source:

(a) Before the wall

Eroding shoreline : Z SR 5 = - =
nduacCb e LU | <-Sea walllprotects clifff property.
-~ | ... temporarily.
--| s-enhances long-term
| beach erosion

(b) The wall

Road Immediate narrowing

of beach
e -S-t-eépening of
== offshore slope

(c) Later: 2-40 years

oSO 1A% Dot [ yee | as muchias 5076 offSan Diego’s
washed over beach sand may. come from cliff
| erosion

(d) Later yet: 10-60 years

Bigger "better" seawall

------------------ Deeper water bring:
bigger waves, thus
bigger seawall.
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Levees: PROs/CONs — Understanding Flood Risks

PRBOs:
prevent local/immediate flood damage

ed live time
table ground

_ < building/maintenance costs > value of protected structure 2
— < false sense ofi security. > increase development
< people live their against “‘common sense”
-> tax money for disaster relief/rebuilding?
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