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Focus on HoustonFocus on Houston
•• Rivers:Rivers:

– geologic evolution of the floodplain

– effects of flooding on people

– effects of people (land use) on flooding

•• Coastlines:Coastlines:

– geologic evolution of the coastal zone

– effect of man-made structures

–  effects of storms and hurricanes

•• Groundwater:Groundwater:

– effects of local geology

– role in causing subsidence

– pollution, including super fund sites



Questions to be asked by studentsQuestions to be asked by students

1) “How do scientists know that?”

Science as Inquiry*

* National Science Education Standards

Science in Personal and Social Perspectives*

2) “Why should I [the student] care?”



Some Science Education StandardsSome Science Education Standards

• Science in Personal and Social Perspectives:

Students must understand the relevance of science to:

– Society: e.g. global warming, earth resources, taxes

– Local Community: e.g. flood mapping, regional air quality,

land use planning

– Individual: e.g. price of gasoline, purchasing a house,

hurricane preparedness, taxes, environmental quality

• Science as Inquiry:

Students need to develop the ability to conduct and

understand scientific inquiries, emphasizing critical thinking

and problem-solving skills.



HINT!!
Use articles from local newspapers as talking

points/ topics for discussion!







Houston Chronicle: May 30, 2004



Quotes from the Houston Chronicle after

major flooding in October, 1998

“If they’ll let me, I’ll rebuilt right here.”

“I’ve lived here 45 years and it’s never

flooded, except in the streets.”

“They say this is a 100 year flood. I don’t

guess I’ll see the next one anyway.”



How Bad is Too Bad?

It depends on the frequency and

magnitude of the event, and how

and what you (or society)

consider an acceptable level of

risk!



Frequency is measured by:

1) Recurrence Interval

2) Exceedence Probability
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Pick a Place Close to Home!



Pick a Place with a Problem!



What is Simonton’s Problem ?

• FLOODING:

Simonton was incorporated in 1979. Major

flooding in 1991 and 1994 caused $4.5 million in

damage. What is the probability of similar floods

occurring in the future?

• EROSION:

Significant erosion is locally occurring in

the Simonton area. What is the likely extent and

probability of erosion occurring in the future?



Peak Annual Daily Discharge Records

Brazos River at Richmond, TX
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Annual Peak Daily Discharge DataAnnual Peak Daily Discharge Data

(1923-2004) Given to Students(1923-2004) Given to Students

Year Discharge
( cfs )

1923 54,900
1924 64,800
1925 24,200
1926 86,900
1927 42,500
1928 36,800
1929 123,000
1930 78,800
1931 52,100
1932 80,500

etc. (N=82)



Annual Peak Daily Discharge DataAnnual Peak Daily Discharge Data

(1923-2004) Ranked by Students(1923-2004) Ranked by Students

Year Discharge
( cfs )

1923 54,900
1924 64,800
1925 24,200
1926 86,900
1927 42,500
1928 36,800
1929 123,000
1930 78,800
1931 52,100
1932 80,500

etc. (N=82)

Water

Year

Discharg

e (cfs)

Rank

(m)

RI

(yrs)

Probabilit

y

(P)

1929 123000 1 - -

1957 119000 2 - -

1941 117000 3 - -

1965 98800 4 - -

1992 94000 5 - -

1944 93800 6 - -

1935 90900 7 - -

1968 89600 8 - -

1979 88100 9 - -

1995 88100 9* - -



Recurrence Interval and ProbabilitiesRecurrence Interval and Probabilities

(1923-2004) Calculated by Students(1923-2004) Calculated by Students

Water

Year

Discharg

e (cfs)

Rank

(m)

RI

(yrs)

Probabilit

y

(P)

1929 123000 1 83.0 1.2 %

1957 119000 2 41.5 2.4 %

1941 117000 3 27.7 3.6 %

1965 98800 4 20.8 4.8 %

1992 94000 5 16.6 6.0 %

1944 93800 6 13.8 7.2 %

1935 90900 7 11.9 8.4 %

1968 89600 8 10.4 9.6 %

1979 88100 9 9.2 10.8 %

1995 88100 9* 9.2 10.8 %

Year Discharge
( cfs )

1923 54,900
1924 64,800
1925 24,200
1926 86,900
1927 42,500
1928 36,800
1929 123,000
1930 78,800
1931 52,100
1932 80,500

etc. (N=82)                      RI = (82+1)/m = 83/m    P = m/83



Recurrence Interval Graph-Brazos RiverRecurrence Interval Graph-Brazos River
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Are levees the answer?

Levee

System

B

Levee

System

A

Eastern Edge of the

Brazos 100 yr floodplain

U.S. Corps of Engineers



Simonton, 1958

~2900 feet

1:24,000



Simonton, 1995

~1500 feet~1500 feet



0 3000'

      River Changes on the
East Bank of the Brazos River
               1958-1995

+ 800 ft
~ 800 ft

1995

1958

~ 600 ft

Subdivision

Net Erosion

Net Deposition



Are levees the answer? Not for Section 1

Levee

System

B

Levee

System

A

Eastern Edge of the

Brazos 100 yr floodplain



How long before a Meander Cutoff occurs

at Simonton?

If the neck was ~ 2900 ft wide in 1958 …

and the neck was ~ 1500 ft wide in 1995 …

then the neck has narrowed ~1400 feet in 37 years,

giving an average erosion rate of ~ 38 ft/year.

Thus a meander cutoff might occur within ~40 yrs

after 1995 (or by 2035)

Assumptions – potential errors?
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In 1990, ~ 50% of the  U.S. populationIn 1990, ~ 50% of the  U.S. population

lived within 75 km of a coast.lived within 75 km of a coast.

By 2010, ~ 75% of the  U.S. population

will live within 75 km of a coast.



CondomaniaCondomania:
To Build or Not to Build...that is the question…

• A development company (Condos-R-Us®) wants to
build condos along an undeveloped stretch of beach
near Freeport. They say it is an area of net accretion.

• An environmental group (Sons-of-Beaches®) states it is
an area of rapid erosion.

• Who’s right? What should we do??



Proposed 

Condominium 

Site

Provided by 

Condos-R-Us®



N

Exhibit B

Provided by Sons-of-Beaches®



N

Exhibit C

Provided by Sons-of-Beaches



N

Erosion: 1942-1974



N

http://www.tnris.state.tx.us/

1995 Digital Ortho Quarter Quad (DOQQ)

of a portion of the Freeport Quadrangle*

*Texas Natural Resources Information System

(TNRIS)

Proposed 

Condos



Erosion: 1942-1974

Erosion: 1974-1995

N

1995 DOQQ

http://www.tnris.state.tx.us/

*Texas Natural Resources Information System

(TNRIS)
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Brazos River

Freeport

Brazos River and Delta

Dow

NASA

Dominant direction of Longshore Drift

ProposedProposed

SiteSite



Oyster 
CreekBrazos River
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Oyster 
CreekBrazos River
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Brazos River

Freeport
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Rates of Shoreline Change: 1853-1974
(based on Texas Bureau of Economic Geology data*)
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Houston
Chronicle

Nov. 20, 2006



Houston Chronicle: April 6, 2004

“The land isn’t
submerged and it
never has been”

Home owner “Our houses are
now seaward of

the low tide line”
Home owner







Houston Chronicle: March 2, 1997



Quotes from the Houston ChronicleQuotes from the Houston Chronicle

“We were amazed at how much beach was lost”

“Without some sort of plan, he[Texas land

Commissioner] says, Texas beaches could

eventually wash away with the tide. In some

cases, they already have”

“…a state financial commitment is needed

towards erosion prevention”





Fiction: Our Beaches are Eroding

Facts:

1) Our Beaches are Moving!

2) Our Beachfront Land is Eroding.



Texas Open Beach ActTexas Open Beach Act
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West Galveston Beach after Hurricane Alicia

Naturally OccurringNaturally Occurring

Vegetation LineVegetation Line



West Galveston Beach with “Geotubes”

Protecting the land but losing the beach


