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WEB SITES FOR INFORMATION ABOUT STORMS, BIG WAVES, AND WATER LEVELS

Great Lakes Information

Adapted from Web Sites for Information about Storms, Big Waves, and Water Levels With an Emphasis
on the Great Lakes, by Philip Keillor, 1998.

Note: The following web addresses are provided to replace the links in the 1998 article Web Sites for
Information about Storms, Big Waves, and Water Levels that are no longer valid.

Great Lakes Information

University of Wisconsin Sea Grant Institute
http://www.seagrant.wisc.edu

Great Lakes Information Network
http://www.great-lakes.net/

Weather Systems

Continental and Statewide Weather
http://www.weather.gov/view/national.php?map=on

Local Weather
http://www.crh.noaa.gov/greatlakes/

Water Levels

Great Lakes Water Levels
http://www.glerl.noaa.gov/data/now/wlevels/levels.html

Great Lakes Water Levels
http://www.Irb.usace.army.mil/

Great Lakes Water Levels: Historic Records and Forecasts
http://www.Ire.usace.army.mil/greatlakes/hh/greatlakeswaterlevels/

Great Lakes Water Levels Forecasts
http://www.waterlevels.gc.ca/C&A/glfcst_e.html

Great Lakes Water Levels http://www.meds-sdmm.dfo-mpo.gc.ca/isdm-gdsi/twl-mne/index-eng.htm

Storm Surges on the Great Lakes http://www.Ire.usace.army.mil/greatlakes/hh/weatherinformation/

Winds and Waves

Wind and Wave Information from Buoys and Coastal Stations
http://www.ndbc.noaa.gov/
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WEB SITES FOR INFORMATION ABOUT STORMS, BIG WAVES,

AND WATER LEVELS

Dial-a-Buoy
http://www.ndbc.noaa.gov/dial.shtml
(Phone number - Call 888-701-8992
Commercial 301-713-9620)

Ordering Navigation Charts and Nautical Maps
http://oceanservice.noaa.gov/

Surface of the Earth

Great Lakes Lakebed Graphics
http://www.ngdc.noaa.gov/mgg/greatlakes/greatlakes.html

COASTAL CONSTRUCTION MANUAL RESOURCES


http://www.ndbc.noaa.gov/dial.shtml
http://www.ngdc.noaa.gov/mgg/greatlakes/greatlakes.html

WEB SITES FOR INFORMATION ABOUT STORMS, BIG WAVES, AND WATER LEVELS

I L2
 brant Internet Notes
Univeraity of Wiscorsin University of Wisconsin Sea Grant Advisory Services

Web Sites for Informaiion about

Storms, Big Waves, and Water Levels

with an Emphasis on the Great Lakes
by Philip Keillor

Ourt in the Morth Atlantic, 75 miles east of Sable Island and 270 miles east of Halifax, Nova Scotia,
Canadian data buoy Mo. 44139 tugs at its deep sea mooning just south of the Banguersan Bank fishing
grounds.

“Throughout the day of October 28" 1991, buoy 44139 records almost no activity whatsoever. ..
dinghy-sailing weather on the high seas. At two o clock the needle jumps, though: suddenly the seas
are twelve feet and the winds are gusting to fifteen knots [17 miles per hour].... The wind calms down
again and the seas gradually subside.” By evening there is a full blown storm. “The waves catch up
with the wind speed around 8pm and begin increasing exponentially; they double in size every hour,
After nine o' clock every graph line from data buoy 44139 stans climbing almost vertically, Maximum
wave heights peak at forty-five feet, drop briefly, and then nearly double 1o seventy. The wind climbs
tor fify knots by 9pm and gradually keeps increasing until it peaks at 58 knois. The waves are 5o large
that they block the anemometer, and gusts are probably reaching ninety knots. That's 104 miles an
hour-Gale Force 12 on the Beanfort Scale. The cables are moaning.” (The Perfecr Storm by Sebastian
Junger, 1997, W.W. Norton and Company. Mew York, pp. 104,105.)

Maximum wave heights recorded by data buoys during the siorm reached 10K feet. Vessels and their
Ccrews were caught in the storm and lost.

Imagine that you had picked up news of the storm the night of October 28, 1991, If the web site had
existed then, you could have “observed™ the actual weather conditions at the Banquereau Bank buoy
by obtaining data being collected by the buoy during the storm.

On August 25, 1998, you could have cbiained your own profile of Hurricane Bonnie-a record of the
rapidly rising wind speed and wave heighis and plunging air pressure at the National Oceanic and
Atmospheric Administration’s (NOAA"s) Buoy 41002, 350 miles east of Charleston, South Carolina,
25 Hurricane Bonnie approached within 110 miles of the buoy. The following day, you could have
ohserved the strength of the hurricane as the eye passed over the automated weather station at Frying
Pan Shoals.

n the Internet, current wind and wave information from the Great Lakes, deep sea, and nearshore
data buoys is now accessible 1o boaters and weather watchers., Other weather, water level, and related
information 15 also available to anyone with a personal computer and Intermet access.
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Internet Mobes 2

These Notes provide a sample of some of the information that can be found on the Internet. More
information at each site can be found by using the primary address (hitp:df..... ... and following
routes on the sites that are nod described in these focused Notes. Because sites are linked there is
usually more than one route to get the information you want. Multiple sites are listed in case one site
and irs route o the information you need becomes overloaded or is temporarily unavailable.

An Invitation

The Internet is always changing, As you explore and find new sites of some general appeal in these
topic areas, please send a brief description and the address to the author at:
Jkeillor @ seagrant. wisc.edu

These Notes will be placed on the following Wisconsin Advisory Services® Sea Grant web page and
updated frequently: hitp:ifwww.seagrant. wisc.edw/advisory/coastal_engricoast.himl

Check out the University of Wisconsin Sea Grant Institute’s web site.
http:/fwww.seagrant. wisc.edu

Great Lakes Information

GLIN

Ome of the primary sites for Great Lakes information is the web site for the Great Lakes
Commission’s Great Lakes Information Network (GLINY. Here you will find information on
historical, current, and forecasted lake levels as well as flows between the lakes, weather, and climate.
hittp:/www. great-lakes. met

LIMR

Another primary site for Great Lakes information is the Great Lakes Information Management
Resource (GLIMR). This is a Canadian partner to GLIN that provides information on Great Lakes
facts and figures, directories, weather forecasts, references, and a CGireat Lakes Atlas.
hitp:/'www.cciw.ca/glimr/fintro.hitml

Weather Systems

Continenial and Statewide Weather

Here's a site of special interest w boaters and other travelers. Ii"s a map of the continental United
States showing the current speed and direction of weather systems with their areas of precipitation.
This map of radar images is produced by the National Weather Service (NWS) of NOAA. The radar
image map is dated in UTC time (see sidebar) and is at the following site:
hitp:iwin.aws.noaa.goy

Choose one of these options: (1) New Enhanced Graphics Version, (2) Graphics Version, or (3) Tex
Version. In the New Enhanced Graphics Version, the point-and-click selections include two satellite
images of the 1.5.. a radar image of present weather systems, and a state map of local weather
forecasts. In the Graphics version, select (1) Local Wearker, (2) your state of interest, and then (3)
Radar in the upper left portion of the screen to get the radar image of weather systems.

In the radar images of storm systems, the underlined number is the altitude of the tops of the clouds in
1005 of feet, For example, 4307 refers (o an altitude of 45,000 feet. The arrows indicate direction of
storm movernent, and the speeds are given in knors (meaning nautical miles per hour). Multiply the
number of knots times 1,15 to get miles per hour.
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Internet Notes 3

Local Weather

The NWS-NOAA site listed above is linked o two commercial sites where radar images of weather
systems can be enlarged to show detailed struciure of weather sysiems at a county level. Select either
(1) the Great Links option or (2) the zatellite, radar, and hot links option in the Graphics Version.
Then select (3} the U'CAR Radar button. In the Enhanced Graphics Version, select the [/54
Compaosite buttons for either Weather Services Intermational or The Weather Channel.

Time on the Web

Some weh sites indicate time in terms of CGireenwich Mean Time (GMT), UTC (Universal
Coordinated Time), or Zulu Time (£) on a 24-hour clock with no need for an AM or PM distinction.
The three terms mean the same thing. Subtract four hours from GMT, UTC, or £ time to get Eastern
Daylight Time (EDT). Subtract five hours o get Eastern Standard Time (EST) or Central Daylight
Time (CDT). Subtract six hours o get Central Standard Time (CST). For example, a map of
NEXEAD Radar images produced at 1400 hours UTC was produced at 10 am EDT and 9 am CDT,
A map of NEXRAD Radar images produced at 1800 hours UTC was produced at 2 pm EDT and |
pm CDT.

Water Levels

Coastal U5, Sea Levels

Oceanographic Products and Services Division, National Ocean Service, NOAA. This site contains
preliminary, recent. and historic tidal and other water level information for U5, harbor gauge sites
(including the Great Lakes, Hawaii, Alaska, and Puenio Rico).
hitp:/'www.opsd.nos.noaa.govidata_res. himl

Cirear Lakes Warer Levels
The above site also contains recent {preliminary) or historic (verified) lake levels (six-minute, hourly)
for period of choice at 28 11.5. recording sites on the Great Lakes.

Great Lakes Warer Levels

Great Lakes Environmental Research Laboratory (GLERL)- NOAA. Recent (preliminary) or
historic {verified) hourly lake levels for the period of choice for 17 ULS. recording sites on
the Great Lakes, Great Lakes surface water temperature contour maps, satellite imagery, and
NOAA-National Data Buoy Center (NDBC) midlake buoy data.
http://www.glerl.noaa.gov/data/data. himl

Grreat Lakes Water Levels

Buffalo District, U.5. Army Corps of Engineers (USACE). Interactive plots of historic monthly mean
Cireat Lakes water levels (some from as far back as 1860). The nme series of lake levels are from one
reference water level ganging station on each lake. Also available: mean, maximum, and minimum
levels with standard deviation at each gauge site plus daily average lake levels for the cument weck;
recent past, current, and forecast water levels on the Upper St. Lawrence River between Kingston,
Ontario, and Monireal, Quebec; other water level and ouiflow information for Lakes Ene and Cntario.
hitip:/hank.nch. asace. army.mil

Grrear Lakes Warer Levels! Historic Records and Forecasis
Detroit District, USACE, Great Lakes Hydraulics and Hydrology Branch Home Page.
http://sparky.nce.usace.army.milhmpghh.html
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Internet MNotes 4

Select one of the Grear Lakes by clicking on the map. On each lake’s page, you will find a six-month
lake level forecast, long-term average level and yvear-to-date average levels, histonc levels from 1918
1o & recent year, and precipitation from 1918 (o yvesterday. A table of probable storm nse (suree)
values is also available.

Select Water Levels. Choose from recent water level data, daily average lake levels and connecting
channel water levels, and forecasted water levels. Under forecasted warter levels, choose from a
weekly forecast of Great Lakes lake levels, bimonthly forecast of water depths in connecting channels,
six-months forecast of lake levels, a monthly Lake Level Update newsletter, and a table of average
and extreme lake levels. A table of probable storm rise (surge) values is also available.

Grear Lakes Water Levels Forecasts

Canadian I-I:.rdmrgmphl.c Service, D:paﬂ.ml:nt of Fishenes and Oceans, Canada. Lake level fumcasls
for the next six months.are presented in a table format; including high, most probable, and low
forecast lake levels.

http:/‘chswww.bur.dfo.ca’danp/glficst. hitml

Great Lakes Water Levels

Marine Environmental Data Service, Department of Fisheries and Oceans, Canada, Most recent daily
and weekly mean and highest and lowest water levels at master water level pauges for each lake,
hitp:/fwww.meds.dfo.ca'meds/products’e_pt_wib. hitml

Cireat Lakes Water Levels
Creat Lakes water levels are available at the GLIN sine: hitp:/great-lakes. net

Click your way through Grear Lakes to hydrology: levels. This site also contains graphs of mean
monthly lake levels from 1918 to the present and beginning-of-the-month lake levels for 1860 to
159490, You can quickly get to these hydrographic charts at:

hitp:/great-lakes. netfenvi'water/Jevelsh. hitml

FPresent Water Levels by Phone

The Canadian Hvdrographic Service, Department of Fisheries and Oceans, provides Voice
Announcing Water Level Gauging Stations that give present water levels at 31 stations along the
Canadian shores of the Great Lakes plus 6 stations along the shores of the upper 5. Lawrence River,
Push-button, cellular, or rotary phones can be usad. There is a phone number given for each water
level recording station at the following address:

http:/fchswww.bur.dfo.ca/danp/voice.html

Storm Surges on the Great Lakes
Dretroit District, USACE. Storm probability tables, by lake and by month {only recent months) and
storm water level rise at key locations, for these probabilities: 20%, 10%, 3%, 2%, and 1%.

hittp:/fsparky.nce.usace.army. milflevels/stphth. html

Winds and Waves

Wind and Wave Information from Buoys and Coastal Stations

Buoy and station information, real-time data, archived data, and an index of deep water buoys and
coastal or nearshore Coastal-Marine Automated Network (C-MAN) stations are available from
NOAA's NDBC. hitp://seaboard.ndbc.noaa.gov/
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[nternet Notes 5

Select (1) Real-Time Dara, (2) NODEC Farion locator map, (3) regional map for location of stations in
your area of interest, and {4) station locations of interest on the map. At each station page, you geta
description and photo of the station and current conditions of air/sea temperature, atmospheric
pressure, wind, and wave conditions. You also can get the latest manne forecast with Notice to
Mariners, graphs of conditions over the past few days and a wble of the previous 12 observations.

Select Dal-a-Buoy te get an explanation of a system for obtaining the wind and wave conditions from
any of NOAA's 65 data buoys or the Coastal-Manine Automated Network’s (C-MAM) 54 stations in
United States coastal and Great Lakes waters by phone,

Dial-a-Buov

From a push-button phone, you can gel present ain'sea conditions at automated stations, Anywhere,
Anytime. Dial: 228-688-1948. Then follow the verbal prompis {without entering digits oo fast), If the
web 15 too busy or if the computer system received your inputs too rapidly, you may need (o repeat
your phone call. Most stations will also allow you to get the latest Mational Weather Service forecast
for the same area.

Before you place your call, you will need the NOAA buoy or C-MAN station wdentifier number, or the
latitude and longitude of the station location. The station identifier number is much easier to enter by
phone, To get this information, access the station locator map on the NDBC site given above, or at
the following NOAA National Weather Service site.

Wind and Wave Information from Buoys and Coastal Stations

Oae of the most direct links to the information from automated buoys and coastal stations worldwide
is WOAAs National Weather Service site in Talluhassee, Flonda.

hittp:fiwww. nws fsoedwbooys

On the site’s global map, select the box for the area from which you want information. An
enlarged map of that area shows locations of automated weather recording stations. Click on
the station you want for a detailed location map. Very recent observations of wind speed and
direction, air temperature, surface water temperature, and wave heights at that station are
given along with the latest marine forecast for that site.

Wind and Wave Information for the CGreat Lakes Only

The NOAA (GLERL) site at Ann Arbor, Michigan, provides access to C-MAN station and NDBC
data buoy weather conditions (buoy data are available only from May to Movember) for the past 36
hours, including winds and waves. This site also offers current marine weather forecasts and a table
of months and years for which NDBC buoy data are available,
hitpzfwww.glerl.noaa.govidata‘data, himl

A Global Ocean View of Waves

A global view of present and forecasted ocean wave heights and direction of movement can be seen
on one screen. Enlarged views are available for five separate oceans: the Morth and South Atlantic,
the North and South Pacific, and the Indian oceans. This information is available from NOAA's
Shipboard Envirenmental Data Acquisition System (SEAS):

hitp:/iiseas.nos.noan.goviseas’
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Interner Motes &

Click on (1) the image of global sea surface temperatures to get Coeanographic Models. (2) select
WaM L0 or click on the map of global waves on the right of the screen. WAM stands for WAve
Model. (3) select the present conditions (TOO000) or forecast comditions for different future intervals
(Txxxx) up o 120 hours (five days) for any of the above oceans. Then the full-screen global ocean
map with wave heights and directions will appear. Different color bands represent significant wave
heights from 2 to 40 feet. Significant wave heights are the average of the highest one-third of waves
present. This value also represents the height of waves estimated by a trained observer. Select an
enlarged view of an ocean of interest o you.

Crreat Lakes Coastal Forecast System

Information on winds, waves, and surface water temperatures is available from the web site of
NOAA-GLERL in Ann Arbor, Michigan.

hittp:/vwww.glerl.noaa.gov/

Select (1) Grear Lakes Coastal Forecasting Svatem, (2) Nowcast Maps, A map of present surface
water emperatures for Lake Ere appears, Select (3) show all in the upper left portion of the screen.
Lake Erie maps of surface water temperature, elevation, water currents, wind field. wave heights, and
direction appear along with a plot of recent water elevations at Buffalo, Cleveland, and Toledo and
vertical profiles of water temperatures across the lake. Go back o Noweast Maps. Select Superfor or
Michigan for a Great Lakes map of wind fields over each of the lakes, Select show all in the upper left
portion of the screen w get both the wind field maps and the wave height maps for all of the Great
Lakes.

Climare and Weather Information

MNOAA's Mational Climatic Data Center (MCTH) in Asheville, North Caroling, is the major source of
archived weather and climatic data for the United States. Some information is available on-line:
hitp:/www.ncde.noaa. gov

The site offers a climate visualization system that allows visual browsing of data available on line at
the WCDWC. Select (1) climare resources, (2) get'view online climare dara, and (3) climaie
visualization. To get radar images of weather systems for a particular day, month, or year, go back to
the main page. Select (1) the radar tab, (2) getview online radar data, and (3) National Mosaic
Reflectivity Images. There is also information on climate extremes, weather events, and other subjects
of interest.

Wave Climate Information

Coastal Engineering Research Center, Waterways Expenment Station, The U5, Ammy Corps of
Engineers. The following site has information on how to obtain written reporis containing hindcast
(predicted past) coastal deepwater wave conditions from the Wave Information Study (WI5). A 20-
year record for the Atlantic, Gulf, and Pacific coasts (1956-1975); a 32-year record for Great Lakes
coasts (1956-1987); and a new 20-year record for the Atlantic coast that includes hurricanes ( 1975-
1995).

http:/higloot.cerc.wes.army.mil/

The above site is that of the U.S. Army Corps of Engineers’ Coastal Hydraulics Laboratory, which
includes the Coastal Engineering Rescarch Center. The laboratory and center are part of the
Waterways Experiment Station in Vicksburg, Mississippi.
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The WIS reports can be followed by selecting (1) the Informartion symbol, (2) Coastal Engineering
Informarion Search, (3) Research Library, (4) Publications, (3) Coastal Engineering Publications,
(6] Wave Information Studies (WI5) Related Publications and (7) Reports. In the Repornts section,
serall down through a long list of out of print or superceded publications until vou get to the WIS
report that gives wave information for your area of interest. The Beports section also gives addresses
and information for ordering copies of the WIS reports.

Choean Images from the Space Shunle
The following site has a list of still images taken from various shuttle flights. Images include coasts,
islands, local wind effects, waves, and pollution.

httpsidasc.gsfenasapoviCAMPAIGN_DOCS/OCDST/shuttle_oceanography_wehéoss_contents.html

Oceanography and Wearther for K-12 Teachers
Wisit the Woods Hole Oceanographic Institution's home pags:
http:/iwww.whol.edwindex. html

Select Animation and Video Gallery for a set of animations and videos that explain the activities of
the Instiution. This requires software capable of handling video and animation.

O, select (1) Education Programs, (2) K-12 ,(3) K-12 Resources, and {4) Wearher 1o get
descriptions of specific products to explain weather to primary and secondary school sdents.

Ordering Navigation Charts and Nautical Maps

Mational Ocean Service, NOAA. Listed under Products and Services: nautical charts, tide tables, and
the Great Lakes Hydrograph (o multidecade graph of mean monthly lake levels).
hittpeffwww.nos.noaa.gov/

Canadian Hydrographic Service, Department of Fisheries and Oceans, Canada.
http:/iwww.chshyg.dfo.ca/chs_hg/prodsery.html

Surface of the Earth
Look at the following MNational Geophysical Data Center (NGDC) web site for surface features of the
land and seafloors of the world.

http:iiwww . ngdc.noaa.gov

Select: (1) Marine Geology and Geophyvsics (MGG), (2) fmages (on the left side of the screen), and
follow additional steps to get the information indicated below:

Surface of the Earth
Select (3) Global Relief, and {4) Surface of the Earth Poster.

Benearh the Warery World

Select (3) Estimated Seafloor Topography from Sarellite Altimetry, (4) click on the rotating globe.
Under Quick Contents, select (5) Globe Gallery or Image Gallery-NOAA. Under Image Gallery-
WA, select (6) New Global Seafloor Topography from Satellite Altimetry, then choose (7) one of
the images available for a World View or regional views.
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[mtermet Notes B

A Wild Flighr over the Borroms of Lakes Superior and Michigan

Go o dmages and select (1) Grear Lakes Geomorphology, and (2) Ge for a wild animared GIF (or
mpegl ride over Lake Superior and Lake Michigan, To observe the route of this flight, look at the
following site:

http:/'www.ngde.noas.gov/mggimage/ IR _Path.GIF

Great Lakes Lakebed Graphics
At the same NGDC web site. go o (1) fmages. select (2) Grear Lakes Geomorphology, then select (3)

Bathvemetry of (name of lake) Poster. In August 1998, color images of the lakebeds of Lakes
Michigan, 5t. Clair, and Erie are available,

This work was funded by the University of Wisconsin Sea Grant Instoute under grants from the Manonal Sea Grant College
Program, Matienal Oceanic £ Atmospheric Administrabon, ULS. Department of Commerce, and from the State of
Wisconsin, Federal Grant Mo MASGRGO4E], Project CiC-1.

WISCU-G-9E-003
Sea Granl — a unigue parinershap with public and prsate sectors combining research. educsion. and wechnology iransfer
far public service — is the nabonal network of universities mesting the changing environmental and sconomic needs of

people in owr coastal, ocean, and Creal Lakes regrons.
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