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Unde\rks’ror)oihg Flood Risks
= HUMAN FACTORS = L

> failing of human-built dams and levees (Katrina, Johnstown) =
- > (excessive) sedimentation in dammed waterways and
reservoirs

- 1) Levees, seawalls ond ams have mr’red hve fime &=
on unstable ground

| short video 9d — hydrographs
| short video 9e — FECs A
short video 9f — San Diego River |
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The Iv\isvsiss»i\ppi River Delta

> Mississippi changes course every: 100s = 10005 VEears
»>currently wants fo go into Atchafalayall

Mississippi
River
New
R Orleans
Red River Atchafalaya

River

Gulf of
Delta Deposit age 2 Mexico
deposits (years) X

4.400-5,300
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2.200-2.800

700-900

500-1.200

0-500

e S e S = Source: S. Marshak “Earth: Portrait of a Planet” =
SIO15 2024: Topic14 - Floods: San Diego S =

Atchafalaya: Humans vs R

iver,ﬁ since 1831

SOME RISTONRY.
<-1831 dig channel o by-pass

“imitating™ meander
<-Old River remained aclive
<-1839 removed 30-milog jam

-> MISS wanfs 1o drain infer Atchafalaya
<-1963: confrol structures (3075A/70% MISS)
<-barely survives floods

- Missi:
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!”
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Response ’rg 7SV’ru7Ql_en’r Question — Bqnqiqp Blejgj

p

- on RU River
- bullf 1950s with Russian hel
- Flood control and' provide eleciricity.

N32:925

Chenglou

Source: wikipedia 5 / gamN32.975

S >
Wanlaozhuang

- clay:dam (24°5'm high) - 4 o
- Cracks Sejelg affer completion i« s capacity: 492Mim?®

-> repdairs =8N flood control: 875M m?
- whistleblower silenced = -> mosti forfloodiconiroll

19/5-Bang

iR USRIt 2K EE

AUg! 1975 1 pRneen NinG
3 argest flood inhistory,
affected 10:2 M people
inundated 30 cities

8 12,000 km?

N death foll:
| 240,000
§ | (85,600-240,000)
> | officially: 26,000

The breached Bangiao dam in 1975.

o ——— e s . | full extent of disaister:
Source: researchgate a I\/\O\/ 2005

! _ not disclosed until 4
= D|_scov§ry Chorm_el raied 19805
_ officialdecum this #1in ‘The Ultimatedor r | />>>
declassified in:2 | TechnologicallDisasterss,

: - | above 1986 Chernobyl : - =
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Response To S’ruden’r Ques’rlon chqlao Dom

pIgger dam rebuﬂ’r by 1993
clay —3720'm long 50.5 mrhigh
reservoir capacity: 34% larger than old ene

N32925°  Thenglou
=N32.975

Chinalhaes 87,000 rESENVOIIS
most UIlin 505705
o | most inISEroUs disteEpair:
=% 9197 degraded (2897 large/meditm6800ikey small)
A Medium/small’=“Achilles* heelefinver conire)
After 1998 Yangize flood -> CN¥651($110/B)

E113.65

o) i .
~-#%:;Wanlaozhuang

Google Earth

Fage ER020/GNES /Aifbls,
{nage ©2070Waxar,Technologies

Bangico dam rebunf Py 1 993

clay— 3720 mileng 50.5 m high
reservoir capacity. 34% larger than old ene

675M m? (457M m2 for flood control)

Lake @roville LUl 1969

earthfillembankmeni:dam

235 m (tallest in U.S.)

4320M m?
2 < water forSan Joaguin valley; eleciricity:
Bresorcit : . = s 37 2013, 2015 spillway crack

& 1 2017 spillway-*damage’ during weit winter
188,000’ evacuated
>$500M for repairs

Google Earth

(Ohdr %
i=- Oroville East
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Flood Frequency Curves (FFC)

||I<e||hood for certcun flood

" events from EFCs

Two Rivers in Texas

Pedernales: 170km long
Source: 671m elev.
Navasota: 201km long

FEMA: Federal Emergency Management
Agency; uses FFCs for regulations

<> smclll'floods more of‘reh han
large floods

10/28/24

~ <> different rivers have different EEC
280 | Source: 184m elev. = - oo -

260

" , the likelihood of @ cerain size
20 flood is increasing with fime

J00-yearfiood has
<> 1% probability. fo. 6CCUr in any. year
' BUT:
< only 637% to occur in 100 years

L | 8 I | Il ) B
4 6810 20 50 100 200:=

Source: P. Abbott “Natural Disasters”

The Rg[_e_ of Levees»

: ACE: Army Corpse of Engineers;
== responsible for
flood control channels and levees

- SUppoesed e
<> keep riveriniis loed
<- avoid spillinfo flood plain
<- protect near-sea levelland from ocean
<> flood go’res for conirolled flooding
(a) avezglgtachhe e (b) Overtop gm\:\;;:;”ew V fOIl dUVeVTVO V
’ > waye affack
- > overiopping
» slumping

- > piping

c)
, Slumping Sand volcanoes;

piping

> shiffingisoil
» dynamiting
Source: P. Abbott “Natural Disasters™
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The lmgggfr of Levees

“FLOODPLAINS : Fioodpain.
before: shoulder
sedimenis/flood > floodplain

NOW: -
sediments/channels > taller floods

-> increased risk of severe floods = Levees
= 7 — =Sediments
LEVEES - €CONS:
<~ higherlevees'... fime ... > w
river ABOVE floodplain V

<> MISSISSIERI:
' floodwater heightincreased 2-4 min
engineered Upper basin
<- no change in not-engineered secfions

shoulder

SIO15 2024: Topic14 - Floods: San Diego

The Imgg;’r of Levees

Floodplain

= shoulder

PEREARSE
* remMOoVeE SOome |eVEES 10 resiore

WeiilelaleRplelslifel . o,
* ease flood risk by moving fowns = 1@_/7
Louisiana: restore wetlands ($18 billion) : —

: - : =Sediments
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SoCal Flood Conirol Channels

= shoulder shoulder &8

Levees

W
=Sediments

- EXCESS sedimeniaiion

- also happens to locallfloed w =
control channels! :

* L A.sstyle echannels: ined withicencreie
* have 1o e mainiained vs. limifed cify UAgET
|« rapid sedimeniation, litfering, growih e Weeds
~ | = breeding ground for disease-carrying insecis
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San Diego Union Tribune 11/02/15
EMERGENCY FLOOD PERMITS ELUSIVE

storm, and are possible in the mid- That permitting process, which
dle of a storm only when a new is governed by the Army Corps of]
threat to property or life has Engineers and the state Regionall
emerged and alonglistofadditional ~Water Quality Control Board, aims|
Smies Nifio would conditions are met. to prevent local agencies from rip-|

Officials say environmental hurdles rarely allow
agencies to quickly clear clogged drainage channels

@ lunty eligible “It's not a simple process, and ping out sensitive habitat in the]
SOLANABEACH B Rancho Bernardo g;jrcz;;.&:w me:ﬁmp%ﬂ&wjmmﬁfﬁ m&%ﬁ“ﬁ%‘%‘ﬁ%‘éﬁi
DELMAR POWAY = : S e
SAN DIEGO COUNTY . . .
» emergency. permits: allow.immediate
g clearance of brush, debris, sediments
& engheormat (@) SVTEE = governed Py ACE and RegienalWaier:
o . Quality: ConfrollBeard
SANDEGO 9 MIE’;:A oy « stringent criteria
s Ay | » only for SPECIFIC imminent:storm and
Washington Channel B o) ] LEMOf = e > 5 .
2 et = specific channelwhere life is aiirisk
* CholsCrek () =
TR O ¥ « storms predicted | week in advance
Channels ) CHY Parkside Channel =
tobecleared SEACIPNE - £/ Nirio predicted for 2014
Drainage channels with the = 5 |
highest flood risk, which are : W,M?@M,,, | * EI'Nino hits 201 5!
now scheduled to be cleared u = ale) =
pishesbesatosne S next El Nino — 2023/2024
begins next summer Appraximate locations uT S s
33

The 23 Jan 2024 Chollas Creek Flood
Heavy rain expected durlng morning
commute
Storm is likely to reach coast between 7 and 9 a.m. today

BY GARY ROBBINS

A fast-moving storm out of the west Pacific will produce heavy rain across San Diego
County today, slowing morning freeway traffic and making outdoor work a challenge.

The system also will likely drench faculty members who plan to be on strike at San Diego
State University and Cal State San Marcos as part of a labor contract protest that will
affect the entire California State University system.

The comparatively warm storm will reach the coast between 7 and 9 a.m., where it is
expected to drop from 0.5 inches to 1.25 inches of rain by late afternoon, the National
Weather Service said. Areas generally east of Interstate 15 could receive 0.75 inches to 1.5
inches of precipitation, while mountain areas should get about 2 inches. Significant
snowfall is not expected.

A flood watch will be in effect throughout the county from 9 a.m. to 9 p.m.

“There could be urban street flooding in many areas,” said Mark Moede, a weather service 5
forecaster.

~ Source: $.D. Union Tribune
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The 23 Jon‘»2024 Chollos Creek Flood

= severol 1Dack=Te-toack sferms
|« large storm (31 in 6 h mostly:S of:[-8)
(nermal: 2"/Jan) 2.7"" ai Lindberg Field
-> wefttest Jan day on record
« hundreds of people hadio e rescued

@ 0:58/1:42
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The 28 an 2024 Chollos Creek Flood

= hundreds ofipeople had fe e rescued

~ » Southcrest, Encanto, M. View, Lincoln Park

| LaPresa =
* some of S. D s mosf underserved communities "big frees in.canyon’

c:fy hasn're eoned ihe
canyon for40 years:

@ 0:25/1:42
question: is €hollas Creek parially lefirnaiurale
SIO15 2024: Topic14 - Floods: San Diego =




The Jan »2’024 Chollos Creek Flood

= enhre cify:plockilooded
| - 3 fatfalities
| * 1000+ homes damaged

@ 0:33/1:42 ‘Q

SIO15 2024: Topic14 - Floods: San Diego — = = Source: NBC 7/39

The Jan 2024_Chollos Creek Flood

“many. pPeop/e have ne
= renters insurance and
[plese iplelr ele) ple)/e ple)
lood/landslide coverage’”s AL erT 78 FIRST ALERT

= 6 of cn‘y s sformwofer
= pUmp.siations.oyemwhelmed’

S@siimesememniheike.

@ 1:02/2:31
SIO15 2024: Topic14 - Floods: San Diego S = Source: NBC 7/39

38

dipleltselpleL%Eelr sierrn)

TNISThAPPENEEWESHYE9S
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The Jan 2024 Chollas Creek Flood

700+ flood victims sue City of San Diego, alleging it
failed to maintain Chollas Creek

Uploaded: Sep 11, 2024

More than 700 people have joined a lawsuit against the City of San Diego,... More v

Images may be subject to copyright. Learn More
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Mission Valley/Fashion Valley.

punles. Inc. Permission ulredfu pmﬂudien or display.

Source: P. Abbott “Natural Disasters”
)
San Diego River flood control

Pacific
Beach

Fashion
Valley
Shopping

Center

Pacific Ocean

Town and
8000 cfs Country
Convention
Center

century’s biggest flood: Jan 1916; discharge: 72,000ft°/s

1940ies: U.S. Army. Corps of Engineers: 245m wide channelwith nafuralfleor;
capacity: 115,000ft%/s

1950ies: development of Fashion Valley: 7.5mwide channel;
capacity. 8,000ff%/s

1980ies: development of east Mission Valley: 110m wide channel;
capacity. 49,000ft3/s
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41

Discharge — The Magic Word

SIO15 2024: Topic14 - Floods: San Diego

12



10/28/24

The 1979 Iv\i‘scsi;on Volley »Elood

big floods not r(supposed ifo)} hoppén since
1941/43 construction of El Capitan and
San Vicente reservoirs upstream
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Mission Valley/EFashion Valle

NEVER discussed
% e NN R

The San Diego-Tij

huired for reproduction or display.

Source: P. Abbott “Natural

» 80% of lijuana RiverinBaja
» 20% in Califernia
| » agreement on L. A.-style channel
» Tijuana built project
» San Diego sialled

(environmental concerns)

« flood Jan 1978

14
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* 2 storms in 3 days

« affer flooding by earlier I Dec sferm
“alot of flooding with'small:amounis of:
rain’

» flooding within 1:5-20min (=4 1)

“it felf like a fsunami-coming'in, a:wall of:
brown water”

» flooding worstiin 10 years

s dramaltic rescue efforisifor 21 people
and 70’ horses

« | fatality

» 4 horses, 15 goats drowned

» foul water killed plants af-nursery.

* ($600,000 damage, no insurance

SIO15 2024: Topic14 - Floods: San Diego = Source: SD Union Tribune

Smuggler's Gulehn:
Flood Conirol'in Tijuana River Estuary,

— |+ [ljuana River cloggred with delbris
|« frash in Smuggler's Gulech -
» construction of new:border fence - *
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