Flood Frequency on the Winooski:

*Going to zoom 1n a little bit today:
*Why study floods and why are the important in Goemorph

*Get folks comfortable retrieving and working with data
Available online. (usgs water site)

*Get folks up to speed with excel, and the much feared
MAC computer!
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-New Orleans after Hurricane

2005

Katrina




What is a flood actually?

LEFT FLOOD PLAIN - CENTRAL CHANNEL ‘ RIGHT FLOOD PLAIN

VALLEY

Bankfull Stage
. PFIESEHTFLD'JHK\ ROOTS

Bankfull Width

Any time the volume of water exceeds the capacity of the
body containing it.

For rivers, when the discharge exceeds the capacity of the
Active channel, and spills into the flood plain.
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| Negative Aspects:

Deposition!
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Geomorphically very impo

Extreme events

channel form/change through time
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Very Different For Alluvial and




160,000 cfs....same view
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Very Different For Alluvial and
Bedrock Channels
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-Bed and bank erosion during flooding,
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What We Are Doing Today.

http://water.usgs.gov/

Flood Frequency Analysis
For Our Favorite Watershed....
The WinooskKi
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Publications Programs Glossaries

Th-:.- USGES mission Is to provide

water information that Cenefits the

Nation's citizens: Publications, data,

maps, and gpplications sofbware,

USGS Water-Resources offices are
located in every State,

Of Current Interest...

f i Toge i
— The Office of Ground Water is pleased to announce the release of
several new and updated programs for the MODFLOW ground-water
mcdel, including the new Conduit Flow Process for MODFLOW-2005.

Climate Change and Water Availability

fecent clemabe change publications addressing waber avaslablity
issLEs,
Water for America Initiative

it &5 time for a comprehensive axamination of water availabity in the

United States using what we hiave learmed during the past thirty years

and with up-to-date capabilities. Lgam mare..,

USG5 Home
Contact USGS
e S&ERCH USGS

Water Information By State:

| Select AState... 3|

Science In Your Watershed

NWISWeb Water Data

Acress o water-respurces data collected at approemately 1.5 million
gites throughout the hation.
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A B
-ﬂ,;d USGS Home
1 Contact USGS
..\ Search USGS

National Water Information System: Web Interface

UEES Water Resarces

Mews: Recent changes
USGS Real-Time Water Data for the Nation

— Pradefined displays -—- Group table by Salect sites by number or name

rogucton ) errrTn B ©

Daily Streamflow Conditions

Saburdey, fupest 05, M08 12050ET
Select a state from the map to access

real-time data

Real-time data typically are recorded at 15-60 minute intervals,
stared onsite, and then transmitted to USGS offices every 1 to 4
hours, depending on the data relay technigue used. Recording and
transmission times may be more frequent during critical events.
Data from real-time sites are relayed to USGS offices via satellite,
telephone, andfor radio and are available for viewing within
minutes of arrival.

All real-time data are provisional and subject to revision.

Build a custom summary table of the most recent
Build Tab data for one or more sites, states, or hydrologic
regqions.

The colored dots on this map depict



Exceedance Probability:
The probability of exceeding a certain sized flow in any given year

Exceedance Probability - Winooski River
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e Ex Prob = i(m+1)
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2 | 1 & 0 How to read it:
Ft*/
Segnnnn | | —+— There is a 20% chance
mm | | Of having a flow greater than
- Or equal to 25,000 cfs in any

Given year

aa0ad

50000

Discharge

40000

30000

20000

10000

o
0.01 T 0.10 T 1.00
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3% Log Scale...careful i




Discharge (dfs)

Recurrence Interval:

Or statistical “return period” for any flow

Recurrence Interval - Winooski River
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How to read it:
Based on these data, there 1s a
1 in 5 chance (20%) of having a
flow greater than or equal to 25,000 cfs.

This is called the 5-year flow

Or the flow with a 5-year recurrence interval

Re Int = I/{(Ex Prob) &

10,00
Recurrance Interval (yr)

Log Scale again

100.00



USG5 84298588 HINOOSKI RIYER HEAR ESSEX JUNCTIOH, ¥T

126000 | ; i : e
‘F]ncd of record for the Winooski River ‘

sae] 0 S| el o iion el (ST SR
y is it llm mucl:w‘ larger ti]mn anyi other ﬂT}w?

.-
ik}
ik}

()
o

-

=
=
o
=

-~

»
I
=]

[l

e
L
m
ik}
e
)
iy

-
m
ik}
=

e
m
=
=
=
==




Major Channel Change and Realignment -
Proctor, V1
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Major damage at constrictions

NOV.4th. 1927.




So, why was this flood so big?

*Most rainfall in Vermont during the summer (July and August)
*Highest discharges usually in April and May due to snow melt.

Check out:
http://www.erh.noaa.gov/btv/events/27flood.shtml

Things to consider:

*Weather patterns in October and November

*Saturated soils and runoff - antecedence

*Evapotranspiration - what do trees usually look like in November?



Quick Mac/Excel Review/ Crash course:

*Data Download from USGS water site http://water.usgs.gov
*Wrestling real data into excel.
*Saving to your zoo account on MACs

*Excel basics:
*Sorting
*Ploting
*Log axes
*Etc.






1927 Flood

s | 1+ Antecedence -
Rainfall during the
month of October
averaged about 150
percent of normal
across the state. In
northern and central
sections, some
stations received
200-300 percent of
normal.

; i J Hatiomal Weather Sermice
) ! Hortheagt ®prer Forecest Cen
S _/_,-//



Cause of the
1927 Flood

Mositure-laden air was forced to
rise as it encountered the Green
Mountains, resulting in torrential
downpours. Rainfall in Northfield
totaled 1.65 inches from 4:00
am to 11:00 am on the 3rd, with
4.24 inches falling from 11:00
am to 8:00 pm. The total from
late evening of the 2nd to late
morning on the 4th was 8.71
inches.
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