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Topic 14: Floods – Human vs Nature
short videos are 
test material!

test #4 today, due by midnight
topics 11-13, HW2
late submission subject to point reduction

HW#4 due tomorrow
late submissions not eligible for extra/bonus credit

discussion session (TAs): 4 pm York 3030

office hour (Laske): 5 pm Zoom

beachwalk signup open online for
Sat 11/2  noon  PDT
Sun 11/3  noon  PST
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Ø failing of human-built dams and levees (Katrina, Johnstown)
Ø (excessive) sedimentation in dammed waterways and
    reservoirs

Understanding Flood Risks

1) Levees, seawalls and dams have limited live time
2) …. may be poorly built or sit on unstable ground

HUMAN FACTORS

short video 9d – hydrographs
short video 9e – FFCs
short video 9f – San Diego River
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ØMississippi changes course every 100s – 1000s years
Øcurrently wants to go into Atchafalaya!!

Source: S. Marshak “Earth: Portrait of a Planet”

The Mississippi River Delta

Red River
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Washington Post
“…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….”

Some history
²1831 dig channel to by-pass 
    “irritating” meander
²Old River remained active
²1839 removed 30-mi log jam
    -> MISS wants to drain into Atchafalaya
²1963: control structures (30%A/70% MISS)
²barely survives floods

1839

1830

N
S

Baton Rouge
(transport)

New Orleans
(Mardi Gras)

Missi:
“I wanna go there!”

Atchafalaya: Humans vs River, since 1831

Humans:
“You go there!”
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Response to Student Question – Banqiao Dam

- clay dam (24.5 m high)
- cracks soon after completion
   -> repairs
- whistleblower silenced
- Later brought back for help

- on Ru River
- built 1950s with Russian help
- Flood control and provide electricity

Source: wikipedia

capacity: 492M m3

flood control: 375M m3

-> most for flood control!
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1975 – Banqiao Dam Failure

Aug 1975 Typhoon Nina
3rd largest flood in history
affected 10.2 M people
inundated 30 cities
12,000 km2

Source: researchgate; wikipedia

death toll:
240,000
(85,600-240,000)
officially: 26,000

May 2005
Discovery Channel rated 
this #1 in “The Ultimate 10 
Technological Disasters”, 
above 1986 Chernobyl

official documents 
declassified in 2005

full extent of disaster
not disclosed until 
1980s
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Response to Student Question – Banqiao Dam
bigger dam rebuilt by 1993
clay – 3720 m long 50.5 m high
reservoir capacity 34% larger than old one

China has 87,000 reservoirs
most built in 50s-70s
most in serious disrepair: 
9197 degraded (2397 large/medium; 6800 key small)
Medium/small = “Achilles’ heel” of river control
After 1998 Yangtze flood -> CN¥65 ($10 B) 
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Banqiao Dam vs Lake Oroville
Banqiao dam rebuilt by 1993
clay – 3720 m long 50.5 m high
reservoir capacity 34% larger than old one
675M m3 (457M m3 for flood control)

Lake Oroville built 1969
earthfill embankment dam 
235 m (tallest in U.S.)
4320M m3

water for San Joaquin valley; electricity
2013, 2015 spillway crack
2017 spillway ‘damage’ during wet winter
188,000 evacuated
>$500M for repairs
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likelihood for certain flood 
events from FFCs

² small floods more often than
     large floods
² different rivers have different FFC

FEMA: Federal Emergency Management
             Agency; uses FFCs for regulations

Two Rivers in Texas

Pedernales: 170km long
Source: 671m elev.
Navasota: 201km long
Source: 184m elev.

the likelihood of a certain size 
flood is increasing with time

a 100-year flood has 
² 1% probability to occur in any year

BUT
² only 63% to occur in 100 years

Source: P. Abbott “Natural Disasters”

Flood Frequency Curves (FFC)

short video 9e
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fail due to
Øwave attack
Øovertopping 
Ø slumping
Øpiping

ACE: Army Corpse of Engineers; 
responsible for 
flood control channels and leveessupposed to

² keep river in its bed
² avoid spill into flood plain
² protect near-sea level land from ocean
² flood gates for controlled flooding

Source: P. Abbott “Natural Disasters”

The Role of Levees
short video 9e

Ø shifting soil
Ødynamiting
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The Impact of Levees

FLOODPLAINS
before: 
       sediments/flood -> floodplain
now:     
      sediments/channels -> taller floods
   -> increased risk of severe floods

LEVEES - CONS:
² higher levees … time … ->
     river ABOVE floodplain
² MISSISSIPPI:
     floodwater height increased 2-4 m in
     engineered upper basin
² no change in not-engineered sections
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PERHAPS:
* remove some levees to restore 
wetland habitat 
* ease flood risk by moving towns

Louisiana: restore wetlands ($18 billion)

The Impact of Levees
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excess sedimentation
also happens to local flood 
control channels!

SoCal Flood Control Channels

short video 9f
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The Case San Diego

• L.A.-style channels: lined with concrete
• have to be maintained vs. limited city budget
• rapid sedimentation, littering, growth of weeds
• breeding ground for disease-carrying insects

Source: P. Abbott “Natural Disasters”

short video 9f
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San Diego Union Tribune 11/02/15

• emergency permits: allow immediate
  clearance of brush, debris, sediments
• governed by ACE and Regional Water
  Quality Control Board
• stringent criteria 
• only for SPECIFIC imminent storm and
  specific channel where life is at risk

• storms predicted 1 week in advance

• El Niño predicted for 2014
• El Niño hits 2015!
• next El Niño – 2023/2024
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The 23 Jan 2024 Chollas Creek Flood

Source: S.D. Union Tribune

34



10/28/24

9

SIO15 2024: Topic14 - Floods: San Diego

The 23 Jan 2024 Chollas Creek Flood
•  several back-to-back storms
• large storm (3” in 6 h mostly S of I-8)
  (normal: 2”/Jan) 2.7” at Lindberg Field 
   -> wettest Jan day on record
• hundreds of people had to be rescued
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The 23 Jan 2024 Chollas Creek Flood
• hundreds of people had to be rescued
• Southcrest, Encanto, Mt. View, Lincoln Park
  La Presa
• some of S.D.’s most underserved communities

“city hasn’t cleaned the 
canyon for 40 years”

“big trees in canyon”

question: is Chollas Creek partially left natural?
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The Jan 2024 Chollas Creek Flood
•  entire city block flooded
• 3 fatalities
• 1000+ homes damaged

Source: NBC 7/39
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The Jan 2024 Chollas Creek Flood

Source: NBC 7/39

“last time something like
this happened was 1989”

“many people have no
renters insurance and 
those that do have no 
flood/landslide coverage”

“6 of city’s 15 stormwater 
pump stations overwhelmed”

“thousand-year storm”
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The Jan 2024 Chollas Creek Flood 
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Poll

Poll

short video 9f
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Mission Valley/Fashion Valley

century’s biggest flood: Jan 1916; discharge: 72,000ft3/s
1940ies: U.S. Army Corps of Engineers: 245m wide channel with natural floor;
             capacity 115,000ft3/s
1950ies: development of Fashion Valley: 7.5m wide channel;
             capacity 8,000ft3/s
1980ies: development of east Mission Valley: 110m wide channel;
             capacity 49,000ft3/s

Source: P. Abbott “Natural Disasters”
short video 9f
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Discharge – The Magic Word
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The 1979 Mission Valley Flood

- discharge: 12,000 ft3/s

Source: P. Abbott “Natural Disasters”
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FashionValley/Mission Valley, 26 Feb 2005

big floods not (supposed to) happen since
1941/43 construction of El Capitan and 
San Vicente reservoirs upstream

similar floods: winter 2010/11 and 11/12
-> Fashion Valley parking closed

45



10/28/24

14

SIO15 2024: Topic14 - Floods: San Diego

Mission Valley/Fashion Valley
Source: P. Abbott “Natural Disasters”

new high-density housing plan
flood risk NEVER discussed
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The San Diego-Tijuana Project

Tijuana

San Diego

Source: P. Abbott “Natural Disasters”

• 80% of Tijuana River in Baja
• 20% in California

• agreement on L.A.-style channel

• Tijuana built project
• San Diego stalled 
   (environmental concerns)

• flood Jan 1978

short video 9f
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17 Dec 2008 T.J. River Valley Flood

Source: SD Union Tribune

• 2 storms in 3 days
• after flooding by earlier 1 Dec storm
 “a lot of flooding with small amounts of 
   rain”
• flooding within 15-20 min (~4 ft)
 “it felt like a tsunami coming in, a wall of
  brown water” 
• flooding worst in 10 years

• dramatic rescue efforts for 21 people 
   and 70 horses
• 1 fatality
• 4 horses, 15 goats drowned
• foul water killed plants at nursery
• ($600,000 damage, no insurance)
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Smuggler’s Gulch: 
Flood Control in Tijuana River Estuary

• Tijuana River clogged with debris
• trash in Smuggler’s Gulch
• construction of new border fence

Source: SD Union Tribune

Contributing factors:
• several storms in short time
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