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Patriots rally
to heat Colts

UH drops in
BCS ranking

Shabby ship,
high-tech role
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A wet mess on O‘ahu

Sewage spills, wayward boulders — and still more rain to come

Kailua folks
act to avert
flood, blame
city officials
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South shores could get surf |

up to 15 feet throwgh tonight 5o
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What causes the most
damage on Oahu?

A) Surface water
B) Groundwater
C) Big surf
D) Tsunami




KEEP QUT OF WATER
NO SWIMMING « NO FISH)
Peme—







One week’s rainfall

Palclo Fire Sin Hawai Kai Golf Course



What are the sources of Oahu’s water?

1) Tradewinds

and...

as low as 10 Incnes

2) “Orographic Effect”

control rainfall
distribution
In Hawaili
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How much water flows
across the surface?
Oahu RUNOFF







Freshwater lakes
0.009%
Saline lakes and
inland seas
0.008%

Soil moisture
0.005%
Stream channels
0.0001%
Atmosphere
0.001%

Glaciers
2.116%
Hydrosphere \

Nonocean Component
(% of total hydrosphere)



VWiHETENSRENaSIESHlleWIing water?
A) Right

B) Left

C) Center

D) Top

E) Bottom




lowest

lon 1S

)
O
—
T
&)
| -
)
e
=
>
—
O
O
)
=
=
-
=
X
M
=




Centrifugal force shifts max velocity to outer edges of bend




Depositi;;\“'”
of point bar

Maximum




Running water most important agent sculpting Earth’s surface

TN 1);%63 of erosion
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o 2)Zone of transport

3 zones common to all river systems
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Narrow
V-shaped valley
o, it . 7 S

Site of ‘erosmn Site of deposition

+_ Floodplain
— well developed —— ]
. . ‘

Immature

Floodplain
Development




Ultimate base level

Ultimate base level
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Where are the
boundaries...

...of this river?




Floodplain\A

River

-~



Floodplains

1) Good for

lture

agricu

2) Bad place

| -
)
O
>
S
b=
O
@
]

O
7p
>
O
e




Immature river systems:

V-shaped valleys
Steep gradients
Straight channels

Mature river systems:

Broad floodplains
Low gradients
Sinuous channels




Discharge
flow

volume
per

Discharge varies with -

1) location relative to stream profile

2) seasonally
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Which flow regime
leads to erosion?

Uniform Laminar Flow

—-

Which water is
moving faster?



Factors contributing to erosion/downcutting:

1) Location of maximum velocity

2) Turbulent vs. laminar flow

3) Stream gradient (which is a function of
height above base level)

4) Discharge volume




C) Flogdlng

D) Softfoc
E) Fast flow:
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Flood Control! - floods most destructive geologic hazard




50,000 people
displaced
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Is this river...

A) Mature
B) Immature




Amazon River - 10x flow volume
of all world’s

S e s | other rivers

' combined

65 Mya
flowed West




Manoa Stream (?)
Flash Flood
October 30, 2004

249 Hour Rainftall (hundredilhs of inches)
Ending at 200 PM 10/31/049 HST
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FLOODING IN MANOA

Manoa
Marketplace o,

% <2
d wn Bridge blocked
MANOA

hy debris

Noelani
Elementary
School

: A\

5
&
§
3

Biomedical
Sciences

s

ao\NAY
W Hamilton
Library
UH-Manoa

‘Bilger Hall
0 8

Sakamaki
Hall

pole ‘ Tennis Courts

Gym 2 and Physical
Education/Athletic
Complex

Stan Sheriff Center

Miles

ssistance
ecovery

Wa'aI07 ay

Wa'aloa Way
blocked hy
dehris

Pawaina
footbridge
destroyed

Bridges blocked
hy debris

Manoa
Marketplace

ST. LOUIS HEIGHTS



Flood hits first
In Woodlawn area of Manoa




UH Biomedical Building




brary

lton L

UH Ham




Sakamaki Hall, Krauss Annex




Flash flooding:

1. Intense rainfall
2. Steep topography

3. Paved surfaces

4. Rapid rise in flow levels

5. Dangerous flow velocities




Why don’t dams work...forever?

Sea ot -z
3‘: = gz —“}f.
Ultimate =

|\ base level

ad justed to base Ievel
i t)/ o

=4 o 2t

base level
Reservoir

Original profile




KAUA'l

Ha'ena Princeville
Kilauea




Rising waters increased pressure
on earthen dam

Equol pressure
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Note: Pressures meosered
(A) STEADY STATE CONDITION i feet of water

™ ~Crest E1 5510
Equal pressure lines~. £
Prreatic Ime--.

WS £l 536
S{Pt 9, 1939,

High water

Increasing
stress

Normal water




300 million gallons

15-20 mph >

20 ft thick -

5-10 mph/v

10 ft thick

N\

>16 mins




Floodwaters
destroyed property

Killed 7 plus
unborn infant




Dam break flooding:

1. High rainfall
2. Increased water pressure

3. Dam structure inadequate

4. Dam overtopped/undermined

5. Rapid erosion/destruction of dam

6. Dangerous flow volumes/velocities







dplain

|Floo
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Coarse sediments

Overbank deposits
build natural levees g
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Fine sediments
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Natural levees

Terrace (abandoned floodplain) Deposits
Floodplain Deposits

Natural Levees

Active Channel coarse vs. fine
deposits




(natural/man-made) Levee breaks cause floods

River




What's the biggest river in the U.S.?

A) Colurnole, B) Onlo, C) Mississippl, D) Hludsorn, ) Missolr]




Mississippi drainage covers 3 million square kilometers
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This means lots of floodplains!
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Where Is the or




7/ subdelta
5,000-6,000 years

What is the shortest (i.e. steepest) route to the sea?



Old River control
structure built 1950s

Prevents Mississippi
s shifting to Atchafalaya

Total cost > $1 hillion




Lake _
Pontchartrain B

City of New Qrleans ;’ | From Canal St. at

(A to the

g A Lakefront at U.N.O. TOPOGRAPHY

Orleans .
S\

Floodwall Along

Mississippi River -, Hurricane
Protection Levee

23 FT & Floodwall

18 FT Project Flowline SPH Design ]ﬂ.@)_ Lake

‘ avg Annual Highwater 14 FT Elevation 11.5 FT AE_\
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~ s $8-10nches of rain
g = .125 mphwinds
g‘”‘*ﬁ/ Storm tide +14 feet "




.. Lake Pontachartrain

London Ave | - 9:00am
| Canal  ndustrial T
17thst. = Industrial Canal
Ogrf_al — aFirst pump

812:00pm
17th Street Canal
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Aftermath

-— 1,836 killed, 705 missing
~ $86 billion in damage

'A.

-~ 30 oll platforms destroyed
-+ 9refineries closed
| Massive environmental
~damage




BEFORE Would you move
Floodwall Flevation +135ft]~ — —~m\ back to New Orleans...?
A)Yes, B) No
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Sheet Pile Elevation -12.5 ft |80 1

> “Sheet Pile
| Length 19.6 ft

AFTER
Floodwall Elevation +15.0 ft|— — g
(5) L - Wall Height 9 ft

Splash Pad ' R—
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4" Concrete Armorin o | . Levee Tie-In
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