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Funding for production of this tutorial was provided by a Virginia Space Grant Consortium
Graduate Fellowship. Its contents are solely the responsibility of the authors and do not express
any views or conclusion of the Virginia Space Grant Consortium.

All images from Weather Underground's website, wunderground.com, were reproduced for exclusive use

within this tutorial with the expressed permission of Weather Underground®. No images can be
reproduced from this tutorial without the expression permission of Weather Underground®, except as
noted below:

These materials may be reproduced and used by educators for instructional purposes only. No
permission is granted to use the materials for paid consulting or instruction where a fee is
collected. Reproduction or translation of any part of this document beyond that permitted in
Section 107 or 108 of the 1976 United States Copyright Act without the permission of the
copyright owner(s) is unlawful.

Descriptions of Weather Underground® features are based on the site's version as of June 1,
2015.

This educational resource (and a broader collection of education resources) is available for
download (.pdf) from the VirginiaView website. http://virginiaview.cnre.vt.edu/education.html
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Photo on the left was taken May 26, 2014 during a Virginia Tech storm chase in Texas. The
picture is the bubbling updraft of a super cell thunderstorm. This is also where the mesocyclone
is located or where tornadoes are formed. The wall cloud is at the very bottom. The spiraling
screw of the updraft going up in to the storm is visible. This updraft is the fuel source and life
force of a super cell.

Photo on the right was taken on May 20, 2014 during a Virginia Tech storm chase in Wyoming.
This is an up-close look at the mesocyclone of a super cell, also a wall cloud. You can see the
rain shafts in the distance behind it, which indicate which way the wind is blowing. You can also
see the greenish color at the top of the wall cloud. The mesocyclone is spiraling a little and you
can almost see a funnel-like formation at thee bottom edge of it.
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Introduction

This resource is a guide for K-12 Teachers using the Weather Underground® Website. It
provides step-by-step instructions on using the site but also describes some of its features. The
Weather Underground®site provides information on science-related topics, other than weather,
so this site is extremely useful for many science topics.

This guide is applicable to two types of Weather Underground® Users:

1) for teachers/schools that have a weather station on their property and it is connected on-
line to the Weather Underground® site. This guide will assist you on finding your station
on the site and finding the weather information that your station is generating; and

2) everyone else! Anyone can use this website for gathering, perusing, and in general, using
weather information. Even if you do not have to have a station connected to this site, you
can see and use data from ANY station connected to Weather Underground. You also
will have access to historical weather information. We will guide you through this.

This guide is not a set of lesson plans, but rather it provides a resource for teachers, at all
grade levels. This guide provides information, mainly for science-related topics, but because
the site offers graphing capabilities, and numerical data that can be downloaded and used as
spreadsheet files, is forms a useful resource for math teachers, again at all grade levels.

Background Information: The Weather Underground website is owned and operated by
The Weather Underground®, Inc. In 1995, Dr. Jeff Masters and Perry Sampson founded The
Weather Underground. Dr. Masters works under this establishment as the Director of
Meteorology. Together with Jeff Ferguson and Alan Stermberg, they created a way to bring
weather into K-12 schools via the internet. From there, the website grew from posting photos and
blog posts to creating over 33,000 personal weather stations connected to Weather Underground.

Organization: This guide is organized around three themes — Virginia Standards of
Learning, a step-by-step guide with screen shots, and a list of additional resources.

e Applicable Virginia Standards of Learning (pages viii and ix)

These two pages present tables with topics. We have included Virginia Standards of Learning for
science and math. Our listing of applicable SOLs is likely not exhaustive, and most teachers will
find this guide useful and applicable for Standards that we have not identified.

For the Science Standards, the columns are the topic, the applicable Standard(s) of Learning, and
the chapter number in this guide.

For the math standards, we are specifically directing the teacher to Chapter 2, sections 2.4 and
2.5. Weather Underground® has pre-made graphs that can be used in mathematical analysis
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(section 2.4). But a more useful resource is presented in Section 2.5, which describes procedures
for downloading data. Weather Underground provides a source for a very large amount of data
that can be used for teaching other math concepts. These concepts and the specific SOLs are
listed within the SOL table for Math.

e Step-by-step guide for using the Weather Underground® website (pages 1 — 73)

Chapter 1 shows you how to find a specific weather station on Weather Underground®. For
example, you may want to find the link to the weather station installed at your school, or any
weather station of interest.

Chapter 2 discusses information on that specific weather station’s site and outlines what
information is available. It also steps through the process of finding all weather stations for a
specific area, or for all weather stations that are in proximity to a specific weather station. The
chapter includes graphing and downloading weather information for a specific station.

Chapter 3 discusses weather maps including Radar, satellite, Wundermap®, current conditions,
and forecast maps. This chapter includes details on the Maps Catalog available on the Weather
Underground® site.

Chapter 4 discusses Severe Weather, including both the U.S. and Europe, information on
Hurricanes, Convective systems, Wildfires, preparedness for severe weather, and Weather Alerts
issued by The National Weather Service.

Chapter 5 reviews resources for the news and blogs related to current and past weather events.
But this chapter also includes downloadable information on other science topics related to
weather events, including floods, volcanoes, earthquakes, and drought.

Chapter 6 discusses and displays photos and videos on current and past weather events.

Chapter 7 provides information related to weather conditions such as Snow, Marine Weather,
Aviation Weather, and Sailing Weather.

Chapter 8 discusses how to access historical data on WeatherUnderground®.
e Additional resource available for most topics (Appendix A)

Finally, we provide a list of additional resources, which include sources of the information (e.g.
National Weather Service, The Weather Channel, etc.) and the website URL.
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Virginia Standards of Learning for Science (January 2010)

Topic Chapter SOL
Aviation Conditions
Convection 4 Grade 6 - 6.3(b)
Physical Science PS.7 (c)
Earth Science ES.12(d)
Climate Change 5 Earth Science ES.11 (d)
Life Science LS.10 (c)
Droughts 5 Grade 3-3.9 (3, d)
Earthquakes 5 Grade5-5.7 (e)
Earth Science ES.7 (a, b)
Fire 4 Earth Resources 3.10 (c)
Fronts 3 Grade 6 — 6.6(f)
Hurricane 4,5 Grade 6 - 6.3 ()
Earth Science ES.12 (c)
Marine Conditions 7 Earth Science ES.3 (b); ES.10 (a, €)
Precipitation, floods, monsoons | 2, 3,4,5,7 Kindergarten — K5. (a, b, c)
Grade 2 - 2.7 (b)
Severe Weather 4 Earth Science ES.12 (c)
Temperature 1,23 Grade 1-1.1 (e) 1.7(a, )
Grade 2 - 2.1(c)
Grade 3-3.1(c)
Grade 4 -4.1(c)
Grade 5 -5.1(b) 5.4(b)
Grade 6 — 6.6 (b)
Physical Science PS.1(b) PS.7(a)
Earth Science ES.1(a)
Chemistry CH.5(a)
Thunderstorms 4 Grade 6-6.3 (e)
Tornadoes 5 Earth Science ES.12 (c)
Volcanoes
Weather Conditions 2,3,4,6 Kindergarten - K.1 (b, g, h, j)
Grade 1 -1.1 (b, g, h); 2.1 (g, j, k)
Grade 3-3.1(b)
Grade 4 - 4.6
Grade 6 - 6.6 (e)
Weather Data 1,2,3,4,5 Grade 2-2.6 (b, ¢)

Grade 3-3.1(h)
Grade 4 - 4.1(i)
Earth Science ES.12(a)

Weather Maps

Grade 6 - 6.6 (f)

Weather Measurements

Grade 4 - 4.6 (b, )

Weather Observations

N[
(I EN
Ao
IGIENEN

Kindergarten K.9 (a)
Grade 1-1.7

Grade 2-2.7 (a, b)
Grade 5-5.1 (h)

Weather Patterns

3,4,5,6,7,8

Kindergarten K 10 (b)
Grade1-1.7 (a, b, ¢)
Grade 2 -2.7 (a)

Earth Science ES.12 (b)

Weather Phenomena

3,4,5,6,7,8

Grade 2-2.6 (8)
Grade 4-4.6 (a, ¢)
Grade 6 - 6.3 ()

Earth Science ES.12(d)

viii
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Virginia Standards of Learning for Math (February 2009)
Using Sections 2.4 and 2.5 of this Guide

Topic SOL

Tables Kindergarten K.14
Grade1-1.14
Grade 2-2.8
Grade 7-7.12
Grade 8 - 8.14

Basic Statistics — mean, median, mode, data variation | Grade 5-5.16 (a, c, d)
Grade 6 — 6.15 (a, b)

Mean absolute deviation, standard deviation Algebra A.9

Variance, interquartile range, range, outliers Probability and Statistics PS.2

Graphs Kindergarten K.14
Grade 11.14

Grade 2-2.8

Grade 3-3.17 (b, ¢)
Grade 4 - 4.14

Grade 5-5.15

Grade 6 - 6.14 ( ¢)
Grade 7-7.11 (b); 7.12
Grade - 8.13 (a, b); 8.14

Patterns Grade 5-5.17
Dependent and Independent variables Probability and Statistics PS.15
Normality Algebra, Functions, and Data

Analysis AFDA 7 (a, b, ¢)
Probability and Statistics PS.16

Analysis using large samples Probability and Statistics PS.17
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Chapter 1: Finding Your Weather Station

The Weather Underground® website is very easy to use. First, enter this web address into your
browser or search bar: http://www.wunderground.com, then press the enter key on your
keyboard, and the following page will display:

| | WEATHER Maps & R
YU UNoERcrounn S

&

Find Your Hyper Local Weather

CET—— .

Weather Underground® selects the closest weather station to you, based on the IP address
acquired by your internet provider, and displays that station’s information. The temperature
reading displayed within the circle on the map is that location’s current temperature. In this
case,oit displays data for Blacksburg, Virginia, at Brush Mountain, showing a temperature of
48.3°F.

You can change the temperature setting from Fahrenheit to
Celsius. Go to settings in the upper right hand corner (yellow
circle above and right). Click on the icon and you see a drop

down window, where you can change the setting from °F to °C. F

BestForecast NWS

What's the difference?

To find your specific station or a specific location, click onthe  _
search bar in the upper right hand corner of the page (withinthe e wmore settir
red oval below) or in the bar titled Where is Your Weather? —
(blue oval).

gs

For purposes of this exercise type Roanoke, VA in the search bar, then hit the enter key on your
keyboard. You will then see the screen at the top of the next page. Within this screen, you will
see current weather conditions for Roanoke, Virginia, including cloud cover, temperature, and
wind displayed for you in big print; in this case: 47° F, clear conditions — you see a full sun, and
wind speed is 2 miles per hour with the wind from a southeasterly direction. You see more
detailed information in the middle of the screen and a map of Roanoke at the right-hand side of
the screen. Below that is a 10-day Weather Forecast that displays predicted weather for the next
10 days, including and it includes graphs for greater detail on how temperature and pressure are
predicted to rise and fall over that time period.
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WEATHER Severe Weather News &Blogs Photo ideo  Activities More _ & ﬁ
UNDERGROUND
Roanoke, VA
Lie lERW Sha
Roanoke, VA QY share
(i#] APRSWXNET Roanoke VAUS = Change Station W ©9:23 AM EST on February 08, 2015 [GMT -0500)
Elev 941 ft 37.27 °N, 79.94 °W  Updated 21 min ago 29.95in Radar = Satellite | Webcams WunderMap ~ Nexrad
10.0 miles ——
~ =5 o
H Clouds Clear +[l ~
1 Windchil a7oF -l &
— 27°F fig) i
> Jumidity 457 > @3 i Lynchbur
Clear Feels Like Wind from SSE = &) @ el @&
Gusts 20 mph 0.00in ) Roanoke =
lot 3t Blnck_sburg =
Today is forecast to be than yesterday. [+ Al ST:; )
Today Yesterday =
High68 Low 45°F High—- Low —°F &
0% Chance of Precip. Precip. —- in w
METAR KROM GE13547 2300BKT 105W CLR 13/MBt W 5Google Termzoflsz
Sun & Moon AZOOS RMK AOZ SLP14S TS1281830
am 551 pm Waning Gibbous, 82% visible
10-Day Weather Forecast
Graph Table Descriptive Daily Hourly # Customize
Sun 02/08 Mon 02/03 Tue 0Z/10 Wed 02/11 Thu 02/12 Frigz/13 Sun 02/15 Mon 02/16 Tue 02/17
68° | 45° 58° | 33° 5F | 28" 56" | 3 | 2 35° | 22° 42 18° 35° 13 | 28° 490 | 23°
Clear C\':%rze of Clear Clear Clear Partly Cloudy Clear Partly Cloudy Clear
ain
Oin 0.02in Oin 0in Qin Oin Qin Oin Oin 0.05in
s
. Temperature (°F)
s
- 2071
o = Chance of Precip. [%) == Chance of Snow (%] = Pressure (in)
20 A
= -
0 | x ek, e T T ¥
] + “ IS
T Trtae™ ‘1-\-4“}*’ e S o i
Forecast — m Wind Speed

Scroll down the page until you find the table titled Nearby Weather Stations (table below), which
lists all of Roanoke’s weather stations and their data.

Nearby Weather Stations
Statton Location Temp. Windchill HeatIndex Dew Point
Roanoke VA US, Roanoke, VA 51°F —°F 51°F 29°F
Hurt Park ES, Roanoke, VA 46.8°F 46°F A7 °F 281°F
Fallon Park ES, Roanoke, VA 46 6°F 46°F 47 °F 294 °F
Roanoke VA US, Roanoke, VA 53 °F —-°F 53 °F 31°F
Ralcion Coure RO [Near'  ogsqve  aaoe a4°F 303 °F
Wasena ES], Roanoke, VA

Humidity  Wind Precip. Elev Updated Type
43% oompn  000in/hr omm  [EPM oA
48% Oé'm?h 000in/hr 10101t ;SETC' EM E;E‘”
51% E_S:mph 000in/hr 9327t ;SQTG i Eiargid
42% :JS_EaErr‘:a[::h 000in/he 1a98f [ZPM - Rapi
58% 0oy 000i/hr loazn [Z2PM - Rend
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Here you see weather stations in the Roanoke area. For, each station, current conditions are
displayed-- current temperature, humidity, wind, precipitation amounts, and the last time it was

You can click on any of the
stations to link to that stations’
webpage. Let’s explore the
weather data associated with
one specific station.

Click on one of the stations.
For this exercise, we have
chosen Hurt Park Elementary

(%) Hurt Park ES KVAROANO32 [ssou this pws <
Forecast for Roanoke, VA > 37.276 -79.966 > 1010 ft
PWS Data |
1
Radar cam # Comng Current Conditions ston reported 3 minutes sge
;
] il 56.3°°
@ e, .
e 3 Feels Like 56.3 °F .
‘ mph
Gunsacka
Dew Paint: 32°F UV .
T @E‘Dke Humidity: 39% Solar:
&) Precip Rate: @ in/hr Soil Moisture: -«
= OLD SOUTHWEST.
6 e i %9 Precip Accurm: 0.00 in Sail Temp.
. : Wi Pressure 2998 in Leaf Wetness:
746 AM W 551PM
() waning Gibbous | 82% lluminated
Weather History for Roanoke, VA [KVAROANO32]
Previous Daily Mode: February 8 2015 m
Summary
February 8, 2015
High Low Average High Low Average
Temperature 57°F 35°F 46 °F Wind Speed 3 mph 0.4 mph
Dew Point 32.3°F 21.8°F 23.8°F Wwind Gust 6 mph
Humidity 61% 39% 54% Wind Direction NE
Precipitation 0in Fressure 30.03 in 29.98 in
Graphs Table
Weather History Graph
February 8, 2015
124M 3AM 6AM 9AM 12PM
50
40
30 e
200== = w— it —— ——— —
8
6
T K f
G \ AT 0% i
360°
- -
70
e
. St -
180° " —
Soee e o) i
-
90 -, " - -
r -
o*

School, but most any station
you select will display the same
basic details.

Once you have selected a
station, you see the information
displayed at the left.

You get detailed information
about the station, including a
map of the station’s location.

The next chapter describes use
of these pages and
interpretation of the data for
your station.
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Chapter 2: Interpreting Weather Data

In chapter 1, we explored how to find your area’s weather station from the search bar on the
home screen and to find the closely related option in the table. For this chapter, we explain the
pages related to a specific weather station found on Weather Underground®, and interpret the
data for easy use and guidance for your area.

For this section, we will be using Preston Park as the example.

2.1 Information for a Specific Weather Station

Once you have selected your weather station, in this case Preston Park, the current weather

conditions pop up on your screen.

The “KVAROANOS50” designation next to Preston Park at the top of the screen is that weather
station’s personal code. The KVA stands for Virginia; ROANO is Roanoke, and the 50 means that
it is the 50" weather station in Roanoke set by Weather Underground®. Clicking on “About this
PWS” (blue oval), you see an information box describing the weather station. (PWS stands for

Personal Weather Station),

Forecast for Roanoke, VA > 37.315-79.940 =

(®) Preston Park KVAROANQS0 (aoou

t this PWS)]

PWS Data PWS Widgets WunderStation

PWS viewed 596 times since January 1, 2015

Radar Webcam #* Compare
[+ ;
= (&23) [GD)] GD)
B R CD)
>
£
skshurg @
it T
| 3 &1l
»
- . 1
Lol 2
m ‘
wuJ
! L =
Bl () Map data ©2075 Google  Terms gfbse
Rain Mixed Frozen
[ - . J
Light Heavy Light Heawvy Light Heavy

View WinderMan

Current Conditions station reported 2 minutes ago

441"

Feels Like 44 °F

Dew Point: 29 °F

Humidity: 55%
Precip Rate: -
Precip Accum: 0.00 in
Pressure: 29.95in

7:31 AM 5:29 PM

Wind from NW

Uv: Oe
Solar:

Soil Moisture: --
Soil Temp:

Leaf Wetness: --

' Waning Crescent | 0% llluminated
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Personal Weather Station Info

(t#) Weather Station ID: KVAROANOS50
Station Name: Preston Park

[This PWS owner has not set any image for his/her station
yet]

Latitude / Longitude: N 37°18° 54", W79¢56'24 "
Elevation: 1066

City: Roanoke
State: VA

Hardware: AcuRite Pro Weather Center

Software: Acu-Link.com

Dovnicad observations XML

to the internet.

This link displays the Personal
ndagond o Weather Station Info - its
o o absolute location as latitude and
T longitude, its elevation, and what
brand of weather station
(hardware) and the software the
station has to record their
weather station’s data and report

Now return to the main screen for your chosen weather station. The right side of the screen

displays current conditions of the location. You also see data for current temperature, wind
speed and direction, dew point, precipitation accumulation, and pressure. The latitude,
longitude, and elevation also show right beneath the station ID. Below the current temperature i
the Feels Like! temperature. This temperature is based upon wind chill or wind chill factor. The
National Weather Service explains that the wind chill is the heat loss on exposed skin from
increasing wind speeds, used to generate the Feels Like temperature in Weather Underground®.

(®) Preston Park KVAROANOSO (acout this pus)

Forecast for Roanoke, VA = 37.315-79.940 > 1066 ft

PWS Data PWS Widgets WunderStation

PWS viewed 596 times since [anuary 1, 2015

Radar Webcam # Compare

GD) ams (CD)

sksburg
rport

I py U

[)
wu
pl
Map dat= ©20715 Google  Terma oftlee
Rain
CTNEEN  EEEER
Light Heavy Light

Mixed Frozen

Heawvy Light Heavy

Micw WonderMan

Cu rrent ConditiDnS Station reported 2 minutes ago

447

i =]
Feels Like 44 °F T

Dew Point: 29 °F Uv: Oe

Humidity: 55% Solar:

Precip Rate: — Saoil Moisture: --

Precip Accum: 0.00 in Soil Temp:

Pressure: 29.95in Leaf Wetness: --
7:31 AM 5:29 PM

' Waning Crescent | 0% llluminated

A

1 http://wl.weather.gov/glossary/index.php?letter=w

Created June, 2015



Radar Webcam £ Compare
- 623 =
- (605
> 5% Orlando Ave
(118) %

Roanoke-Blacksburg
Regional Airport

101 %
431 3
116 e
i
3 W
e ) an)
& Map data ®2015 Google ", Terms of Use
Rain Mixed Frozen
[NEER CEEEER I
Light Heavy Light Heavy Light Heavy
View WunderMap
Radar Webcam ## Compare
+ (623) 115 (607)
= @ =
> Orlando Ave
118) %
L
2 <
Roanoke-Blacksburg &
Regional Airport 625 <
®
» i
PR Breckinridge M5 =
581 2
116 Ey
4
3 W)
T L o

1 = 15
& Map data ©2015 Google , Terms of Use

2.2 WunderMap for a Specific Station

The map on this page displays the
station location on the map and, in cyan,
inside the larger blue circle in the center
of the screen, the latest temperature
reading reported to the Weather
Underground® site by the station.

The surrounding weather stations are
displayed in green. If you hold your
mouse cursor over a bubble for another
weather station, it identifies the station
(see below).

If you place your cursor over the cyan
bubble for another station, it provides
that station’s name. In this case, you
can see the station reporting right below
Preston Park is identified as
Breckinridge Middle School, the station
on the left is for the Roanoke-
Blacksburg Regional Airport (also the
location of the official National Weather
Service Station). The station at the
bottom of the map is for Roanoke
Academy ES (Roanoke Academy for
Math and Sciences — RAMS).

This map can display variations in
temperature across the city of Roanoke.

As you can see, within this region, the
temperature varies about 2 degrees
Fahrenheit. Readers familiar with
Roanoke, will know that these stations
are relatively close together. An
interesting phenomena exists in urban
areas, which creates micro-climates?
because of variations in the immediate
landscape® around any specific weather
station.

2 The National Weather Service defines a micro-climate as the climate of a small area that may be different than
that of a larger surrounding area. http://forecast.weather.gov/glossary.php?letter=m
3 Landscapes differences can be attributed to presence or absence of trees or other vegetation, buildings, streets,

and elevation.
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## Compare

A (117] /@ ollins
528 ) o

117

@

GMMSBGRO

meﬂ :

o P‘@p data @2015 Gaogle Temms of Use

2.3 Weather History for a Specific Weather Station

You can zoom in and out on this
map by clicking on the buttons in
the upper left corner of the map
(green circle).

Click on the minus sign and it
zooms out. Readers can see even
more weather stations within
Roanoke. Roanoke has many
personal weather stations
reporting to Weather Underground
As displayed a this scale, the map
shows a larger area, and even
greater temperature differences of
up to 4 degrees Fahrenheit, just in
one area of the region.

By scrolling down on this page, you can see the Weather History for Roanoke, VA
[KVAROANO5SQ], the same station your chosen station. If you notice, the page is set on Daily
Mode and the current date is shown. Here you can see the recorded high and low temperatures,
dew points, humidity, and precipitation of the day. You also see the wind speeds and pressure as

well.

Graphs

Weather History for Roanoke, VA [KVAROANOS50]

Previous Daily Mode January

Summary

May 19, 2014

High Low Average High

Temperature 779 °F 433 °F 60.6 °F Wind Speed 7.4 mph
Dew Point 484 °F 38.7°F 435°F Wind Gust 0 mph
Humidity 92% 32% 58% Wind Direction
Precipitation Qin Pressure 30.24 in

Table

v 19 v o 2016 | v

301in

Average

1.5 mph

In this table you can customize the weather history data by viewing it daily, weekly, monthly, or
yearly by clicking on the down arrow as indicated in the red circle below.
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Daily Mode lanuary

N 2015 vy

In the blue circle, users can also set the dates to view past weather data by adjusting the year,
month, and day as desired (for easiest use, click the down arrows next to each field). Once these
parameters have been adjusted, click the View button. The screen shot below illustrates the
change from Daily Mode to Weekly Mode. The screen now gives a summary of the conditions for
the week January 12, 2015 - January 19, 2015. If you want to see a previous week, change the

date or just click on the Previous button.

Weather History for Roanoke, VA [KVAROANOS50]

Previous

Summary
January 12, 2015 - January 19, 2015

Weekly Mode January

v 19

High Low Average High Low
Temperature 58.3°F 21.6 °F 373°F Wind Speed 16.6 mph
Dew Point 399 °F 19.1°F 276 °F Wind Gust 0 mph
Humidity 94% 29% 70.1% Wind Direction --
Precipitation 0.58 in -- - Pressure 30.36in 29.67 in

Average

2.6 mph

wsw

Weather History Graph
Feb 8, 2015

12AM
60

3AM

4.7 mph

360°
315 deg [from Nw]

270° . —— cse s e e .

180° -

2.4 Weather History Graphs

The weather history graph
(shown at the right) gives a
view of current conditions and
the previous 12 hours for the
date shown. If the mouse is
positioned over the graph lines,
it displays a vertical line that
extends over all graphs to
shows the temperature,
precipitation, and pressure
readings for that specific time.
If you move your mouse back
and forth, the readings change
with the change in position of
the line-- move the mouse to
view this effect in action.
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These graphs can be adjusted as well by changing from Daily Mode to Weekly Mode, or
changing the date. The graph below shows weekly data from February 5, 2015 — February 12,
2015. Positioning the mouse on this graph will display information for specific dates and times.

These graphs are displayed in 12 hour intervals for each day, based upon 24 hour intervals, so
Feb 05 12:00 is noon, and Feb 06 00:00 is 12 AM-- midnight.

Weather History Graph
February 5, 2015 - February 12, 2015
6:50 pm
Feb 0512:00 Feb 06  Feb0812:00 Feb 07 Feb 0712:00 Feb02 Feb0812:00 Feb0% Feb0912:00 Feb10 Feb1012:00 FebT 00:00
00:00 00:00 00:00 00:00 00:00
ol 505°F |
0 \.Jm
20 T.8°F |
O W .
| N Tem
20
15 |
0 |
5 |
1.6 mph
0 v
I Wind Sg
3680°
At the top of the graphs, see two tabs — Graphs and Table. Graphs  Table

By clicking on Table, the data see above as a graph is visible Table format (see below).

Weather History Table

February 4, 2015 - February 1, 2015
Feb 4 Temperature Dew Point Humidity Wind Speed Gust
1213AM 239°F 175°F 76% SSE 0 mph —mph
12:44 AM 24.1°F 176°F 6% SSW 0mph —mph
114 AM 234°F 169 °F 76% SSW 0 mph - mph
1:44 AM 226 °F 17.4°F 80% SSW 0 mph —mph
215AM 226°F 174°F 80% SSW 11mph ~mph
2:45 AM 23°F 18.1°F 81% SSW 0 mph —mph
315AM 235°F 18.3°F 80% SSE 0 mph —mph
3:46 AM 241°F 18.8F 80% West 0 mph —mph
4:16 AM 235°F 18.3°F 80% West 0 mph —mph
4:46 AM 237°F 18.8 °F 81% West 0 mph —mph
517 AM 225°F 178°F 82% West 0 mph —mph
5:47 AM 221°F 175°F 82% West 27mph —mph
617 AM 219 °F 173°F 82% West 0 mph —mph
6:47 AM 219 °F 176 °F 83% West 0 mph —mph

Pressure

3013in

30130n

3013in

3013 in

3042in

30.121in

301in

301in

30.09 in

30.09in

30.09in

30.08 in

30.09 in

30.1in

Precip. Rate.

oa Download

Precip. Accum.

Here it displays the weather data periodically throughout the day, to week, or monthly, according
to your selection. Here, it is shows that you can view the temperature humidity, wind, pressure
and precipitation every half hour or so.
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2.5 Downloading Weather History for a Specific Weather Station

To download the weather history data from the table, switch back to Daily Mode (for example),

then change the screen parameters so it looks like this:

Weather History for Roanoke, VA [KVAROANQ50]

Previous Daily Mode January v 19w 2015 | W m
Summary
January 19, 2015
High Low Average High Low Average
Temperature 58.3 °f 32.4° 45.3 °f Wind Speed 166 mph  -- 4.2 mph
Dew Point 289 °F 249 °F 269 °F Wind Gust 0 mph - -
Humidity TT% 29% A49% Wind Direction - - West
Precipitation oiin as - Pressure 29.91In 29.77 in —
January 19, 2015
Time Temperature Dew Point Humidity Wind Speed Gust Pressure Py
12:14 AM 48°F 20.9°F 47 % West &3 mph - mph 2578 m ==
Click on Table (blue oval); the table data will display as follows:
Weather History Table
January 19, 2015
Time Temparature Dew Point Humidity wind Speed Gust Prassiune Precip. Rate. Precip. A
1214 AM 46 °F 26.9°F a7 % West 6.3 mph - mph 29.78in in oin
12:29 AM ass°F 268°F a7 % West 8.3 mph - mph 2978 in in oin
12:44 AM 459 °F 26,3 °F a6 % wWsw 1.9 mph - mph 29.79in in oin
100 AM 455°F 259 °F 46 % wsw 5.8 mph -~ mph 29.79.1n in om
115 AM 455 °F 259 °F a6 % sW 10.3 mph - mph 2979 in ir oin
131 AM as5.5 °F 259 °F a6 % West 12.5 mph - mph 29.79in in oin
148 AM 433°F 238°F 48 % WHW .3 mph - mph 29.8in n am
Z01AM 451 °F 263°F a7 % WHW 4.3mph -~ mph 29.8in in oin
216 AM 44.6°F 26 °F 48 % West 16.6 mph — mph 29.81in ir ain

The table is listing all the readings for January 19, 2015, about every 15 minutes (red rectangle).
At the top of the table, on the right, you see a Download icon (green oval). Click on this icon. It

will open into a new webpage as follows:

8 Most Visited @ Getting Started

2015-01-19 00:14:00,46.
2015-01-19 00:29:00.

-99.99,,,0.00,Acu-Link.com,2015-01-19 05:14:00,
.00.Acu-Link.com.2015-01-19 05:29:
2015-01-19 00:44:00,45.9,26.3,29.79,WSW,247, ,,,0.00,Acu-Link.com,2015-01-19 05:44:00,
2015-01-19 01:00:00.45.5,25.9.29.79,WSW,247.5.8.-999.0,46.-99.99..,0.00,Acu-Link.com.2015-01-19 06:00:00,
2015-01-19 01:15:00,45. 19,29.79,5W,225,10.3,-999.0,46,-99.99,.,0.00,Acu-Link.com,2015-01-19 06:15:00,
2015-01-19 01:31:00,45.5.25.9.29.79, West,270,12.5,-999.0,46 -99.99...0.00, Acu-Link com,2015-01-19 06:31:00,
2015-01-19 01:46:00,45.3,25.8,29.80,WNW,292,6.3,-999.0,46,-99.99,,,0.00,Acu-Link.com,2015-01-19 06:46:00,
2015-01-19 02:01:00,45.1,26.1,29.80,WNW,292 4.
2015-01-19 02:16:00.44.6,26.1.29.81,West,270,16.6,-999.0.48,-99.99,,.0.00,Acu-Link .com,2015-01-19 07:16:00.
2015-01-19 02:31:00,44 4,26.0.29 81, West,270,6.3,-999.0,48.-99.99,,.0.00,Acu-Link.com,2015-01-19 07:3 11
2015-01-19 02:47:00,44.4,26.0,29.81,West,270,5.1,-999.0,48,-99.99,,,0.00,Acu-Link.com,2015-01-19 07:47:00,
0.00,Acu-Link.com,2015-01-19 08:02:00,

6.9,29.78, West,270,6.3,-999.0,
8. Wes

wunderground.com/weatherstation/WXDailyHistory.asp?ID= KWARDANOSD& day = 19&mont ear=2015&graphspan=day&forma

|, National Weather Serice - microclimates +|

Time, TemperatureF. DewpointF.Pressureln, WindDirection, WindDirectionDegrees, WindSpeedMPH, WindSpeedGustMPH. Humidity, HourlyPrecipln. Conditions. Clouds.dail

SoftwareType.DateUTC
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Users can save this webpage, or download it into a pdf, but that really just saves the data as a
document. Those who wish to use these data for instructional purposes, (e.g., for
meteorological, math, or statistical instruction), should follow these instructions on how to
prepare these data in a spreadsheet format.

(If you are not interested in this section on preparing spreadsheets, skip ahead to the end of the
chapter.)

1. Copy and paste into Notepad:
Go to the very top of the screen, when the capital T (for time is located). Hold your left mouse
button down, and keep it held down, then drag your mouse to highlight all the data across the
page and down the page. Once all the data is highlighted, hit ctrl and c (at the same time) on
your keyboard. You have copied the data.

2. Open Notepad

Once Notepad is open, hit ctrl and v (at the same time) on your keyboard. The data is now
pasted into Notepad.

—

El Untitled - Notepad - 0 n
,‘Flle Edit Format View Help |

Time,TemperaturefF,DewpointF,PressureIn,WindDirection,windDirectionDegrees,windspeedtPH,windspeedGustMPH,Humidity,HourlyPrecipIn,Conditions ~
2015-01-19 00:14:00,46.0,26.9,29.78,West,270,6.3,-999.0,47,-99.99,, ,0.00,Acu-Link.com,2015-01-19 ©5:14:00,
2015-01-19 ©0:29:00,45.9,26.8,29.78,West,270,6.3,-999.0,47,-99.99,,,0.00,Acu-Link.com,2015-01-19 ©5:29:00,
2015-01-19 ©0:44:00,45.9,26.3,29.79,WSW,247,11.9,-999.0,46,-99.99,,,0.00,Acu-Link.com,2015-01-19 @5:44:00,
2015-01-19 91:00:00,45.5,25.9,29.79,WSW,247,5.8,-999.0,46,-99.99,,,0.00,Acu-Link.com,2015-01-19 ©6:00:00,
2015-01-19 ©1:15:00,45.5,25.9,29.79,5W,225,10.3,-999.0,46,-99.99,,,0.00,Acu-Link.com,2015-01-19 ©6;15:00,
2015-01-19 ©1:31:00,45.5,25.9,29.79,West,270,12.5,-999.0,46,-99.99, ,,0.00,Acu-Link.com,2015-01-19 06:31:00,
2015-01-19 ©1:46:00,45.3,25.8,29.80,WNW,292,6.3,-999.0,46,-99.99,,,0.00,Acu-Link.com,2015-01-19 ©6:46:00,
2015-01-19 92:01:00,45.1,26.1,29.80,WNW,292,4.3,-999.0,47,-99.99,,,0.00,Acu-Link.com,2015-01-19 67:01:00,
2015-01-19 ©2:16:00,44.6,26.1,29.81,West,270,16.6,-999.0,48,-99.99,,,0.08,Acu-Link.com,2015-01-19 87:16:00,
2015-01-19 ©2:31:00,44.4,26.0,29.81,West,270,6.3,-999.0,48,-99.99,,,0.00,Acu-Link.com,2015-01-19 @7:31:00,
2015-01-19 ©2:47:00,44.4,26.0,29.81,West,270,5.1,-999.0,48,-99.99,,,0.00,Acu-Link.com,2015-01-19 @7:47:00,
2015-01-19 ©3:02:00,44.6,26.1,29.82,West,270,6.7,-999.0,48,-99.99,,,0.00,Acu-Link.com,2015-01-19 ©8:02:00,
2015-01-19 ©3:17:00,43.9,25.5,29.83,West,270,4.3,-999.0,48,-99.99,,,0.00,Acu-Link.com,2015-01-19 @8:17:00,
2015-01-19 ©3:32:00,44.2,25.3,29.83,55W,202,7.8,-999.0,47,-99.99,,,0.00,Acu-Link.com,2015-01-19 @8:32:00,
2015-01-19 ©3:48:00,43.7,25.3,29.83,WNW,292,8.3,-999.0,48,-99.99,,,0.00,Acu-Link.com,2815-01-19 ©8:48:00,
2015-01-19 ©4:03:00,43.9,25.5,29.84,5W,225,5.8,-999.0,48,-99.99,,,0.00,Acu-Link.com,2015-01-19 09:03:00,
2015-01-19 ©4:18:00,43.3,25.5,29.84,NW,315,11.9,-999.0,49,-99.99,,,0.00,Acu-Link.com,2015-01-19 ©9:18:00,
2015-01-19 ©4:33:00,43.5,25.6,29.84,WNW,292,7.4,-999.0,49,-99.99,,,0.00,Acu-Link.com,2015-01-19 @9:33:00,
2015-01-19 ©4:48:00,43.3,26.0,29.84,West,270,15.4,-999.9,50,-99.99,,,0.08,Acu-Link.com,2015-01-19 89:48:00,
2015-01-19 ©5:04:00,42.8,25.9,29.84,WNW,292,7.4,-999.0,51,-99.99,,,0.00,Acu-Link.com,2015-01-19 10:84:00,
2015-01-19 ©5:19:00,42.8,25.9,29.84,West,270,8.9,-999.0,51,-99.99,,,0.00,Acu-Link.com,2015-01-19 10:19:00,
2015-01-19 ©5:34:00,42.6,25.8,29.84,WNW,292,11.9,-999.0,51,-99.99,,,0.00,Acu-Link.com,2015-01-19 10:34:00,
2015-01-19 ©5:49:00,42.4,26.1,29.84,West,270,5.1,-999.0,52,-99,99,, ,0.80,Acu-Link.com,2015-01-19 10:49:00,
2015-01-19 ©6:04:00,42.1,25.7,29.84,West,270,7.4,-999.0,52,-99,99,,,0.00,Acu-Link.com,2015-01-19 11:04:00,
2015-01-19 ©6:20:00,42.3,26.4,29.84,NNW,337,10.3,-999.0,53,-99.99,,,0.00,Acu-Link.com,2015-01-19 11:20:00,
2015-01-19 ©6:35:00,41.9,26.0,29.85,West,270,6.7,-999.0,53,-99.99,,,0.00,Acu-Link.com,2015-01-19 11:35:00,
2015-01-19 ©6:50:00,41.7,25.9,29.85,West,270,6.3,-999.0,53,-99.99,,,0.00,Acu-Link.com,2015-01-19 11:50:00,
2015-01-19 ©7:05:00,41.7,25.9,29.85,WNW,292,3.8,-999.0,53,-99.99,,,0.00,Acu-Link.com,2015-01-19 12:05:00,
2015-01-19 ©7:20:00,41.4,26.0,29.87,NW,315,4.3,-999.0,54,-99.99,,,0.00,Acu-Link.com,2015-01-19 12:20:00,
2015-01-19 ©7:36:00,40.8,25.9,29.87 ,West,270,4.7,-999.0,55,-99,99,, ,0.00,Acu-Link.com,2015-01-19 12:36:00,
2015-01-19 ©7:51:00,40.5,26.0,29.88,WNW,292,4.7,-999.0,56,-99.99,,,0.00,Acu-Link.com,2015-01-19 12:51:00,
2015-01-19 ©8:06:00,40.3,25.8,29.88,5W,225,3.8,-999.0,56,-99.99,,,0.00,Acu-Link.com,2015-01-19 13:06:00,
2015-01-19 ©8:21:00,40.5,26.0,29.88,West,270,1.6,-999.0,56,-99.99,,,0.00,Acu-Link.com,2015-01-19 13:21:00,
2015-01-19 ©8:37:00,41.0,26.9,29.88,West,270,6.3,-999.0,57,-99,99,,,0.00,Acu-Link.com,2015-91-19 13:37:00,
2015-01-19 ©8:52:00,44.1,28.0,29.88,NNW,337,7.8,-999.0,53,-99.99,,,0.00,Acu-Link.com,2015-01-19 13:52:00, v
< >

Look at the data in Notepad, you have readings from the station for January 19, 2015 from 00:14
a.m. (14 minutes after midnight) to 23:48 (11:48 p.m.).
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Save your Notepad document (File > save as; navigate to the place on your computer where you
save your documents). It will save as a .txt file.

3. Opening the data in Microsoft Excel.

Open a blank Excel document. In the top tool bar, you want to click on the Data tab and then
click on From Text (red circle).

s Book1 - Exce
SERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW  JMP  ACROBAT

' [%] Connections A @ Y Clear ~y E
Bt o B R aff — EE
Rom From Frogh Other  Existing  Refresh S z| Sort Filter AT Textto Fl

Sgurces~  Connections  All ~ Edit Links T Advanced Columns F
Get Bxg#fnal Data Connections Sort & Filter

This will open a window called Import Text File:

I
Import Text File

Navigate to the location on your computer where you saved the Notepad file. Click on the file to
highlight it and then click Import (red oval):

=

Name Date modified Type Size

Preston_Park_Januar_19_2015 271472015 4:34 PM Text Document 11 KB

e: |Preston_Park_lanuar_19_2015 v | |Text Files

12 Created June, 2015



You get the Text Import Wizard:

iga ct 8 Ciltar Diata Taol

Text Import Wizard - Step 1 of 3 e

The Text Wizard has determined that your data is Delimited.
If this is correct, choose Next, or choose the data type that best describes your data.
Criginal data type

Choose the file type that best describes your data:

rted - Characters such as commas or tabs separate each field.

) Fixed width - Fields are aligned in columns with spaces between each field.

Start import at row: |1 2| File origin: 437 : OEM United States e

|:| My data has headers.

Preview of file D:\UG Research Projects\RJ McNally\Preston_Park_Januar_19_2015.bxt.

1 Time, TemperatureF, DewpointF, Pressureln, WindDirection, WindDirectionDegrees, WindSpeedMPH, Wi A
l2lr015-01-19 00:14:00,46.0,26.9,29.78, West,270,6.3,-999.0, 47,-99.88,,,0.00, Acu-Link. com, 20
[2bo15-01-19 00:29:00,45.9,26.8,29.78, West,270,6.3,-899.0,47,-99.89, ,,0.00, Acu-Link. com, 20
[P015-01-19 00:44:00,45.9,26.3,29.79,WSW,247,11.9,-999.0,46,-99.89,,,0.00,Acu-Link. com, 20 <+
P015-01-19 01:00:00,45.5,25.9,29.79,WSW,247,5.8,-999.0, 46,-99.99,,,0.00, Acu-Link.com, 201
P015-01-19 01:15:00,45.5,25.9,29.79,5W,225,10.3,-999.0,46,-99.99,,,0.00,Acu-Link.com, 2015 v

< >

Make sure Delimited is selected. You can see your data in the Preview window. Hit Next.

fige. & Eilfar Diato Tool

Text Import Wizard - Step 2 of 3 £
This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview below.
Delimiters
iap
"] semicolan Treat consecutive delimiters as one
Comma .
Text qualifier: | " v
Space
D Cther:
Data preview
ime emperatureF DewpointF [Pressureln WindDirection WindDirectionDegrees WindSpeedMH A
015-01-19 P0:14:00 6.0 6.9 9.78 est 70
015-01-19% P0:29:00 5.9 6.8 9.78 est 270
015-01-19% P0:44:00 5.9 6.3 9.73 SW 47 :
015-01-19% P1:00:00 5.5 5.9 9.79 SW g47
015-01-19% P1:15:00 5.5 5.9 9.73 W 25 v
£ >
Cancel < Back MNext = Finish

The Weather Underground® data is delimited in two ways, by comma and by space, so make

sure in Step 2 of 3, you have checked both Comma and Space (red rectangle), under Delimiters.
Also be sure that Treat consecutive delimiters as one is also checked. If you look in the Data
Preview window, you see how the data is tabulated into columns with those specific delimiters
identified.

Click Next.
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Text Import Wizard - Step30f3 < |

Column data format
(®) General

) Text values to text.
() Date: | MDY v

':' Do not import column (skip)

Data preview

This screen lets you select each column and set the Data Format.

‘General' converts numeric values to numbers, date values to dates, and all remaining

}'Fn??a'l sneral sneral

eneral

emperatureF pPewpointF Pressureln
P0:14:00 146.0 P6.9

p0:29:00 145.9 g6.8
P0:44:00 5.9 26.3
P1:00:00 5.5 25.9
P1:15:00 145.5 25.9

Cancel

2s.78
239.78
29.79
28.79
29.79

Advanced...
eneral eneral
indDirection WindDirectionDegrees WindSpeedMB
est 70
est ET70
SW a7
SW 247
BW 225 v
>
< Back t Finish
|t |

For the final step of the import (Step 3 of 3) make sure the Column data format is General. This
format will recognize the data in each column as specific types, i.e. the dates as date data and
time as time, the numbers as numeric data to which mathematic formulas can be applied.

Click Finish. You will get one more window: Import Data. For this procedure, you want a
Table and you are importing it into the existing worksheet from which you started this procedure.

» IEN

Where do you want to put the data?
'Z.EZ' Existing worksheet:
=5a81]

'3.::2' Mew worksheet

|:| Add this data to the Data Model

Properties... QK

Import Data
1| Select how you want to view this data in your workbook.
B @ Table
PivotTable Report
LE] PivotChart
Es Only Create Connection

n

Cancel

Click OK.
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The data is now displayed as an Excel worksheet. The import has included all the headings for
the correct column.

] 3 =

HOME  INSER s

Group Ungroup Subtota
Al f
A B C D E F G H I 1 K L ? N

1 [Time  |Temperaturef Dewpointf Pressureln WindDirection WindDirectionDegrees WindSpeedMPH WindspeedGustMPH Humidity HourlyPrecipin Conditions Clouds dailyrainin  SoftwareType Datd
2 '|l|'l]q‘lrJ 015 0:14:00 a6 6.9 29.78 West 270 6.3 -999 47 -99.99 0 Acu-Link.com ]ll"'] qjl)‘]'lh -
i 1/19/2015 0:29:00 459 268 29.78 West 270 63 -999 47 9989 0 Aculinkcom  1/19/2015 5:
4 1/19/2015 0:44:00 as9 263 20.79 wsw 247 119 -999 46 -99.99 0 Aculinkcom  1/19/2015 5
5 1/19/2015 1:00:00 455 259 20.79 wsw 247 S8 999 46 -99.99 O Aculinkcom  1/19/2015 6
6 1/19/2015 1:15:00 455 259 29.79 5w 225 103 999 46 -99.99 O Aclinkcom  1/19/2015 6
T 'Jllh /2015 1:31:00 45.5 5.9 29.79 West 21 12.5 -999 46 -99.99 0 Acu-Link.com ],I"] qf)i]'lﬁ [
& 1/19/2015 1:46:00 453 258 29.8 WNW 202 631 90 46 8980 0 Aculinkcom  1/19/2015 6
9 1/19/2015 2:01:00 as1 261 29.3 WNW 202 43 999 47 -99.99 O Acu-linkcom  1/19/2015 7
10 1/19/2015 2:16:00 a6 261 20.81 West 270 166 999 42 9999 0Aculinkcom  1/19/2015 T:
11 1/19/2015 2:31:00 a4.4 26 29.81 West 270 63 999 48 99.99 O Aculinkcom  1/19/2015 7:
12 ‘Jllf‘l 9/2015 2:47:00 a4.4 26 29.81 West 270 5.1 -999 48 -99.99 0 Acu-Link.com 1|I"1 afins 74
13 1 1:02:00 446 2681 2982 West 270 W =999 A8 -99.99 0 Ary-link.com 1/19/2015 8:d

Save your Excel document. The data is now usable for your class, in the same way instructors
use any data in an Excel Spreadsheet format, and import it into other programs (as allowed by
specific software).

At this point, you have learned the basics of using Weather Underground to examine weather
data a specific region, and choosing a weather station. In the next chapter, we will explore users
for the tabs visible at the top of the Weather Underground® website home page.
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Chapter 3: Maps and Radar: Radar Maps

This chapter will go over the Maps & Radar tab found on the upper tool bar of the website.

3.1 Radar Maps

M) || WEATHER | Maps & Radar | Severe Weather News &Blogs Photos & Video  Activities  More Vv

V% UNDERGROUND

After clicking on the Maps and Radar tab, a menu drops down. Click
VSR AL E S 0N the top most menu item called “Radar Maps.”

Radar Maps
Interactive Radar Here you can look at radar maps of the United States, Canada, and

7 7 Australia. You can animate the map, which shows the progression of
RLEHICHYE Solelite weather over the course of 1 hour, by clicking on the Animate button.

WunderMap You can also select the region of your choice.

Clicking on Canada, Australia, or clicking on a weather station will
bring you
90 | Weather Radar Maps

Forecast Maps onto a

new map United States Canada Ausftralia
Wlth = ]

Current Conditions Maps I

Maps Catalog

which you )
can interact. United States Radar

m US Regions

MT - Lewistown "
Here, we narrowed the search to VA — Roanoke, by INC - charlotte

clicking on the down arrow next to US Regions. ND - Bismarck
NE - North Platte
NH - Berlin
NM - Roswell
|NV - Reno
[|NY - Binghamton
/| OH - Dayton
OK - Lawton
OR - Redmond
't PR - San Juan
»/SD - Pierre
\ TX - Brownsville
TX - San Antonio
UT - Provo

VA - Roanoke

)
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Click on the general area of Roanoke, Virginia indicated by the red circle.
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You will see an image of the area covered by the radar, with Roanoke near the center.
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Below the radar image, you can select criteria to analyze the map and present a better idea on
what is going on in your area.

Total Precip. U.S. Radar Stations

AL i
Storm Tracks | None Himeeling -

“Morgantown 5
Py %

Pa'iitrsburg :.\';\__
. Severe W Labels : 7 g
_ Rorsmoir g i _

T B l:'." harfeston ,'I i Harrfsonburg
@ smoothing @ Hice Clutter 2) S Charloien

e y : o Roanoke | e
. Rain / Snow . Lightning LA A H
o1 S FCX

; i5) S s 3 = Danl ;

Animate Frame Delay 1 e e “c;,— o
i - Winston-Salem ':f';;,‘

1Frame 15 sec - Fast . Raleigh

G

Goldsl

For this date, there no interesting weather to view for Roanoke, so we look now at the Dover,
Delaware area, as seen in the next screen shot.
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Here we see a radar image of a weather system as it passes through Dover, Delaware. Here, we
selected Lightning and Hide Clutter from the menu just below the image, and de-selected the
Labels box. These choices eliminated the excess cloud information and added black squares to
indicate lightning occurrences (see the red arrow).

Positioned below the radar image of this particular weather system is the Doppler Radar
Detected Storms table. This table provides information on storms indicated in the radar,
including height tops, hail, speed of the system and direction. This is good to indicate how severe
the storm is and where it is going.

Doppler Radar Detected Storms
D Max Top VIL Severe Hall Hail Max Hall Size Speed Direction (rrom)

E3 50 dBZ 2,000 ft. 2 kg/m* 0% chance 0% chance 0.00in New Cell
D3 49 dBZ 7,000 ft 4 kg/m? 0% chance 0% chance 0.001in New Cell
Y2 46 dBZ 7.0001t 3 kg/m* 0% chance 0% chance 0.00in 51 knots WSW [237)
T2 46 dBZ 4,000 ft. 1kg/m? 0% chance 0% chance 0.00in 41knots WSW [237]
w2 43dBZ 4000 ft. 2 kg/m? 0% chance 0% chance 0.00in 56 knots WSW [250]
F3 43dBZ 2,000 ft. 1kg/m? (0% chance 0% chance 0.001in New Cell

'W Tornado Vortex Signature <> Mesocyclone [ Hail
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To return to the main screen, click on the Weather Underground® logo on the top left hand side

of the page.

3.2 Interactive Radar

Under the Maps and Radar tab, the second item is Interactive Radar. Clicking on the Interactive
Radar tab brings you to a full page weather map. On the right hand side of the page is a menu
that lets you interact with the map. (There might be an advertisement on the bottom right hand
side, just click on “close this ad” to get rid of it to see the full interactive menu for the map).

Here you can interact with the map in
different ways by clicking on the check
boxes.

For example, in the next screen shot,
Weather Stations and Rivers have been
checked. You see the weather stations in
circles and rivers information in the
rectangles.

20
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You can click on the weather stations and rivers to view a small box of information on that
particular location like the one shown below.

BT = e = L o - T

.... h .o LEaN | i ;
- _{4T Ppilot VA US X fj
~ ' stationID Lat: 37.06 Lon: -80.37 Elev: 2459 ft ; )
.r“'
Current Forecast Graph -
Feels Like 47° F Wind From Wsw

Gusts 10 mph

Dew Point: 29° F Precip Rate: -- Prezsure: 2988 in
Humidity: 45 9 Precip Accum: -- Visibility: --

Updated 10 min 43 sec ago

Visit local weather page for Pilot, VA

. .-';"r':"lartin'sville
W Jan212015503 PM

s B AT T W T T Ny P T T N e Y ER I I S 1. Py ————r |5 At

T b Past 1 Hour b

A et L sl el wlt . L i aa L]

Like the previous maps, you can animate the radar image. You can also click on the Station ID
(red circle) and it will take you to that station’s weather page.

3.3 Interactive Satellite
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Now, go back to the main screen by clicking on the Weather Underground® logo. Then clicking
under the Maps & Radar tab again and next click on Interactive Satellite. This brings you to a
view of the United States. This displays what the satellite is recording. You can also access this
in Interactive Maps by selecting Satellite on the right hand menu and zoom out on the map.

= l w.,w‘um:ierma;:\ * 0 s Share &b ﬁ

i / E Layers | @ Trips R Legends ¥

»
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T
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8 B scee

B severe wieatner

INDILNA

4'1%” npolise

NORTH

CAROLINA & |
‘?L-h,'fn‘ P oo
DN : W : 1|
SR flanta \ SOUTH [
R ::.W:o % CAROLINA 2 N - i F hte
%M,lj?%m%};mm 5 o8 .4 @ us Fronts
:, g - | ‘.. ‘ a i 7
e qﬂé e | ceoRein | g
3} _:‘ . . Tropical

. Hurricanes / Typhoons

Past 1 Hour ’ = . Sea Surface Temperature
- ] L R
FLORI D Map deta 2015 Google INEGI_ 200km1—1 ' Termaof Use [N

You can interact with this map in much the same way as in the Interactive Maps tab. You can
obtain information on weather systems at a larger scale.

The next tab under the Maps and Radar tab is just like the Interactive map but with the Weather
Stations check box highlighted. Experiment with these maps and return to the main screen.
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3.4 Wundermap

Share & ‘#

= Layers | @ Trips Q, Legends ¥

¥ Weather Stations

-
L

Radar

7 e
: ';J @ satelite
¥ @ scvere
. Severe Weather
@ us. storm Reports
. Lightning
. Tornado
) @ us Fronts
. Tropical

@ tiurricanes / Typhoons

@ 5= surface Temperature

Above is the Wundermap from the Maps & Radar tab. This is a bigger map of the one on the
main screen of Weather Underground®. If you hover your mouse over a temperature bubble, it
will identify the weather station. Clicking on it will take you to that station’s current conditions.

The Layers menu on the right-hand side of the map allows users to select or de-select different
criteria like fronts and view severe weather threats.

The Trips tab provides directions from point A to point B; it will also provide temperatures at
intervals on your way, as well as weather conditions and warnings at along your route.
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4

Layers @ Trips Q, Legends ¥

+ Add another destination

Travalby: Get Directions
Driving & Weather

(C) VA-785 N: 37.5 mi [about 56 mins]
{ [E)a| Blacksburg, va,usa

41.8 mi [about 44 mins]
departing: 2015-02-12 11:00 EST

Weather events: Below freezing, Drop below
freezing, ChanceSnowShowers, ChanceRain

Head southeast on N

Main St toward W

Roanoke St 2.6mi
L 0 Below freezing, 5 mins

Drop below freezing,

ChanceSnowShowers.

Take the ramp to

US-460 E/1-81 0.7 mi
% /Roancke 1min

0 Below freezing

We choose to navigate from Blacksburg to Roanoke, as shown above.

The Legends tab displays all the symbols and colors that can display on the map and what they
represent.

= ; Search & Recent Cities

" HETHWOOD -

PRICES Fi
alla.

¥ Turnado Vortex Signature
4 Mesacyclone

B Hail

@ Storm

Movement

20 min.
40 min.
60 min.
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Clicking on the Show Legend Value at Mouse (red oval) will allow you can hover over the map
at the colored pixilation to see what is happening in that area. For example, the pixel (yellow
circle) in the map above indicates that it is raining at 20 dbz*.

3.5 Current Conditions Maps

Under the Maps & Radar tab, click on the Current Conditions Maps selection. This brings you to
a generalized map of the current weather systems, weather fronts, and locations of High and Low
pressure systems.

United States v

( I

United States_Current Fronts ) " Wed Jan 21 17:32:11 EST 2015
._m1 _Mnmd ._fu._.uzan - -

javascriptvoid();

Users can animate this map as well as see maps from all over the world. Clicking anywhere on
the map provides a list of current conditions in the cities in that state. For instance, we clicking

* Dbz is the measure of the strength of the energy return from objects in a weather event. The
higher the reading of dbz, the more likely hail is present in a thunderstorm.
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on Texas provides a list of cities and general weather conditions for each location including (in
the last column), the time that the information was last updated. Clicking on any of the cities and
directed to the weather page for that location.

In the second column shows an icon for Alerts. If the National Weather Service has issued a
weather alert for that location, an icon will appear in this column. If you scroll down the page to
just under the list of cities, you will find the Alerts Legend, explaining the icon’s meaning.

Weather for Texas

Place Alerts Temp. Humidity Pressure Conditions Wind Updated

Abilene A37°F  90% 30.09 in [Falling] Light Rain Mist EME at 1.1 mph 4:39PM CST  Save
Alice 74 °F 669 29.91in [Steady] Mostly Cloudy ESE at 16 mph 3:53PM CST  Save
Amarillo 348°F 89% 30.16 in [Rising] Light Snow Mist calm 443 PM CST  Save
Angleton 58 °F 100% 30.03 in [Steady] Overcast ENE at 13 mph 3:53PM CST  Save
Arlington 61°F 32% 30.11 in [Steady] Overcast NE at 9 mph 3:53PM CST  Save
Austin 563 °F 26590 30.04 in [Rizing] _R_gli_r] WSW at 2.0 mph 443 PM CST Save
Beaumont 669 °F T1%% 30.05 in [Steady] g\iq[gqgg West at 6.8 mph 4:43 PM CST Save
Borger 32 °F 96% 30.20 in [Falling) Snow Fog ME at 12 mph 429 PM CST  Save
Alerts Legend

9 Tornado Warning High Wind Advisory Winter Weather Special Weather
@ Tornado Watch @ Flood Warning Statement Statement

1> Severe Thunderstorm @ Flood Watch / Flood Heat Advisory Record Set

Public Report
Public Statement

If the Alerts icon is underlined, you can place your mouse over the words and the definition for
that specific alert is displayed. Below, we placed our mouse over Heat Advisory.

Wink 33°F

Alerts Legend

& Tornado Warning

85% 29.96in [F

at 12 mph

hen the
ed 105

3 ory is issued w
ndex is expecied to exce

°F [100 °F in New York City] or if
nighttime lows are expected to be

' High Wind Advisory

greater than 80 °F for two or more
nights.

Heat A ivisory

6:16 AM CST

Special Weather
Statement

Record Set

Public Report

Public Statement
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Now go back to the Current Conditions and Forecast Maps main page and scroll down. Below
the current conditions weather map is a list of other maps to look at and analyze — Surface Map,
Temperature, Moisture, Wind, Cloud Cover, Precipitation and Health.

Surface Map Temperature

Windchill Humidity Dew Point

by
i U
5%

Fronts Radar

Precipitation

o]
h\ oa B

Wind Jet Stream Satellite Visible Visibility Precipitation Snow Depth
Satellite

]

Air Quality Peak Air UV Forecast
Quality Index

ﬁd X .-l

AL AT .

For example: the figure at the top of the next page shows an image of the wind map which
displays wind speeds and directions. Wind speeds are represented by the colors (the legend is at
the bottom of the map), for example, dark blue is over Minnesota represents a wind speed of
almost zero. The arrows also indicate wind speed, the smaller the arrow, the less the speed. The
arrows also indicate the direction from which the wind originates, for example, over the Arizona-
Mexico border, the wind originates from the East.

This map can be animated by clicking on the Animate button at the top of the map. If you click
on this button, the time period covered by the animation changing at the top of the map.

/

United States v

~ Winds 07 AM EST Wed Feb 25y |
jh._.'r d ¥ L] v " = ot =1 17
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You can also look at the maps for different locations, by clicking on the region from the down
arrow next to the Animate button.

United States

| United States
U.S. Northeast
U.S. Southeast
U.S. Midwest
U.S. Southcentral
U.S. Northwest
U.S. Southwest
Alaska
@ Canada
| Central America
B Europe

Spain

United Kingdom
France
Germany
Sweden

Italy

Poland

Greece
Romania
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3.6 Forecast Maps

The “Forecast Maps under the Maps and Radar tab brings up an interactive weather map of
current conditions. This map, and the others beneath it, are available only used for the United
States. You can interact with it by selecting a region and a forecast period covering from that day
or 6 days in the future.

Region ForeLasL0 pernog

US. [Lower 48] ~~ £ Wed, Jan 21 - 7-:00 PM EST N~ D

Image Generabted Wed Jan 21 13:42:50 EST 2015 Data Source: NDFD (Operational)

J £

US Prevalent Weather ] For Jan 21, 2015 7PM EST
Below this big map, there are a collection of other maps that display temperature, precipitation,
moisture and wind. This collection helps predict the weather by examining how different aspects
of weather work with each other.

3.7 Maps Catalog

Now, the last item under the Maps and Radar tab is called Maps Catalog. This page holds all of
the maps displayed at the Weather Underground® website, including those that are interactive.
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Maps Catalog
Expand All  Collapse All
All Radar Maps N
Satelllte/Cloud Cover '
Severe Weather '
Current Conditlons '
Forecast and Model Data '
Avlatlon b
Marine b
Health '
Geologlcal Maps v
Historlcal Maps g
Back to Top

You can view everything from the current conditions maps, to forecast maps, to miscellaneous
maps such as the health maps and geological maps. Click and expand the categories to explore
all the maps on this page. Below, we have clicked on Health maps.
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Severe Weather W

Current Conditions T
Forecast and Model Data ~
Aviation v
Marine v
Health ~

LS. Flu Activity LS. Air Quality U.S. Peak Air Quality U.S. UV Forecast
Flu cutbreak frequencies Current air guality index Peak air quality index [AQI) Forecasted Ultraviclet
for the past week [AQI) with respect to ozone with respect to ozone Index and minutes to skin
polllution pollution damage at noon local time
Geological Maps v
Historical Maps ~

As you can see, you can view a variety of maps showing maps of the distribution on various
health related issues. Clicking on the U.S Flu Activity map which shows the prevalence of flu
across the United States (see below).
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Updated: 12:31 AM GMT on February 12, 2015

Flu

FlrActivity for Week Ending January 31,2015= Week4

Regional

Bl NoActivity [ ] Local Bl widespread

When you are done, return to the main page of Weather Underground®.
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Chapter 4: Severe Weather

Severe weather refers to any meteorological condition, deemed by the National Weather Service,
to be a risk for property damage or injury (including death) to people. Severe weather can take
many forms from intense rainfall resulting in flooding, to high winds, snow storms and more
intense named storms.

M | WEATHER | M Radar (Severe Weather | News &Blogs Photos & Video  Activities More Vv

V% UNDERGROUND

4.1 U.S. Severe Weather Map
At the top of the screen, the next tab is called “Severe Weather.”

Clicking on the tab brings down a menu of seven

more tabs. Click on the U.S. Severe Weather Map to
Severe Weather News & Blogs|e i chapter.

U.S. Severe Weather Map
Europe Severe Weather Map
Hurricane & Tropical Cyclones
Convective Outlook

Wildfires

Preparedness

Weather Alerts
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Aus. Se;efé'ﬂeether Map Updated: 3:15 PM GMT on January 27, 2015

AllUS. Northeast Southeast Midwest Southern Plains Northwest Southwest Alaska Maore

==

Click on a colored region of the map for details.

Once the page opens up, you come to an interactive map of the United States. The map breaks
down the U.S. into counties and displays the National Weather Service active warnings, watches,
advisories or statements® currently in effect.

B Tormado Warning [ Tornado Watch O Severe Thunderstorm Warning
Severe Thunderstorm Watch O Winter Weather Statement B High Wind Advisory

B Flood Warning B Flood Watch / Flood Statement M Hurricane Local Statement

O Heat Advisory B Dense Fog Advisory B Fire Weather Advisory

B Hurricane Watch B Hurricane Waming M Tropical Storm Watch

M Tropical Storm Warning [ special Weather Statement

The legend underneath the map color-codes the severe weather warnings, watches, advisories or
statements. For instance, in the above map, the light green at the Four Corners region and
around the coasts of Florida refers to a Specific Weather Statement, the purple on the coast of
New England is a Hurricane Local Statement, the turquoise in Florida is a High Wind Advisory,

> The National Weather Service defines each of these alerts at http://w1.weather.gov/glossary/index.php?letter=s.
For instance, a Severe Weather Potential Statement is “This statement is designed to alert the public and state/local
agencies to the potential for severe weather up to 24 hours in advance.”
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http://w1.weather.gov/glossary/index.php?letter=s

the gray in Washington and Oregon is a Dense Fog Advisory, and the white in New England is a
Winter Weather Statement.

B Tornado Warning O Tornado Watch [0 severe Thunderstorm Warning

M oaes ae o P

Special Weather Statement

E Flood Warning A special weather statement is issued B Hurricane Local Statement
____________________ for hazards that have not yet reached

O Heat Advisory warning or advisory criteria, or for B Fire Weather Advisory
____________________ hazards that do not have a specific

B Hurricane Watch advisory of their own. B Tropical Storm Watch

B Tropical Storm Warning ] Special Weat. er Statement

If you hold your mouse over any of the statements, watches, advisories, or warnings in the
legend, you are provided with a definition of that specific item.

You can click on a county or region and the page will load up the current National Weather
Service severe watches and warnings for that area. For example, if you click on a region, listed at
the top of the map, you zoom to that region - clicking on Northeast (red oval), it zooms to:

S

Northeast Southeast Midwest Southern Plains Northwest Southwest Alaska Mordg

You can also click on one of the colored areas on the actual US map and it will take you to the
warnings for that area. In this instance, we clicked on the area highlighted in the blue circle (in
the larger map on the previous page) and obtained the following Severe Watches & Warnings
information on Union County, New Mexico. This page displays details for that specific area.
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Severe Weather

U.S. Severe Alerts Europe Severe Alerts Convective OQutlook  Storm Reports

NOAA Weather Radio

A\ Union County Severe Watches & Warnings

Special Statement
Statement as of 4:16 AM MST on January 27, 2015

..Big changes upcoming to New Mexico weather...

After a stint of above normal temperatures and abundant sunshine... drastic changes will be unfolding to the weather
pattern for New Mexico and the greater southwestern region.

A Stout cold front is expected to invade New Mexico Wednesday night and Thursday...dropping temperatures back below
normal. Into Thursday night...a significant increase in moisture will arrive into New Mexico as an upper level low pressure
system begins to become organized..encroaching upon the land of enchantment.

Rain and high elevation snow is expected to become widespread over most of northern and central New Mexico Thursday
night. With very little and slow movement of the upper level low pressure system..the stage will be set for a long duration
and widespread precipitation event across much of New Mexico through the upcoming weekend. Cooler...cloudy..wet and
snowy conditions will prevail through this Thursday night to Sunday period..and the potential exists for heavy snowfall in
mountainous locations within the state.

The impending storm system is still located in the eastern Pacific at this time__thus some uncertainty still remains on how it
will evolve. Residents and travelers throughout New Mexico should stay informed on the latest weather information as
forecasts and statements will likely be refined often over the next few days. Stay tuned to NOAA Weather Radio._the
National Weather Service web site at weather.Gov/abg..and your preferred broadcast weather source.

Shoemake

Return to the previous page by pressing the back button on your computer. Back on the main
page of the U.S Severe Weather Map, it is possible too search by state, and then select the county
that is currently under a specific alert. State names are listed just under the color coded legend.
You can click on a state name from the list or scroll down to the specific state and click on the
down arrow.

Warnings by State

Alabama Alaska Arizona Arkansas California
Delaware District of Columbia Florida Georgia Guam
Indiana lowa Kansas Kentucky Louisiana
Massachusetts Michigan Minnesota Mississippi Missouri
Nevada New Hampshire New Jersey New Mexico New York
Ohio Oklahoma Oregon Pennsylvania Rhode Island
Texas Utah Vermont Virginia Washington
Wyoming

Alabama W
Alaska v
Arizona W
Arkansas v
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Clicking on the down arrow next to Maine provides a list of the counties/cities within Maine
with the specific warnings, watches, advisories or statements. Clicking on the down arrow
displays all alerts for the state of Maine, by type of alert and, underneath the alert, names of the
counties/cities listed. Clicking on one of the names will provide the alert information (as you
saw for Union County, New Mexico on the previous page).

Maine -~

Coastal Flood Warning
Coastal Cumberland  Coastal York

Coastal Flood Advisory
Coastal Hancock  Coastal Waldo  Coastal Washington  Knox  Lincoln  Sagadahoc

Winter Storm Warning

Central Penobscot  Central Piscataquis  Central Somerset  Northeast Aroostook  Northern Franklin
Northern Oxford  Northern Penobscot  Northern Piscataquis  Morthern Somerset  Morthern Washington
Northwest Aroostook  Southeast Arcostook  Southern Franklin - Southern Oxford  Southern Piscataguis
Southern Somerset

Blizzard Warning

Androscoggin  Central Washington — Coastal Cumberland  Coastal Hancock — Coastal Waldo — Coastal Washington
Coastal York  Interior Cumberland  Interior Hancock  Interior Waldo  Interior York  Kennebec  Knox  Lincoln
Sagadahoc  Southern Penobscot

Public Informatlon Statement

Androscoggin - Central Penobscot  Central Piscataquis  Central Somerset  Central Washington

Coastal Cumberland  Coastal Hancock  Coastal Waldo  Coastal Washington — Coastal York  Interior Cumberiand
Interior Hancock  Interior Waldo  Interior York  Kennebec Knox  Lincoln  Northeast Aroostook

Morthern Franklin ~ Northern Oxford  MNorthern Penobscot  Northern Piscataquis  Morthern Somerset

MNorthern Washington  Morthwest Aroostook  Sagadahoc  Southeast Arcostook  Southern Franklin

Southern Oxford  Southern Penobscot  Southern Piscataquis  Southern Somerset

4.2 Europe Severe Weather Map
On the top of the page, click on the Severe Weather tab and select the Europe Severe Weather

Map. This brings you to an interactive map just like the U.S. map. This displays the European
map of severe weather alerts.
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A Severe Weather Alerts for Europe

The color coded legend for Europe is not as detailed as the one for the United States.

Weather Warning Legend

B wind 1 Snow/Ice O Thunderstorms

H Fog O Extreme high temperature [ Extreme low temperature
B coastal Event B Forest fire O Avalanches

B Rain

European Awareness Levels

H Green O vellow O orange

But you can hold your mouse over some of the alerts and receive a definition for that specific
alert.
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Weather Warning Legend
O wind 0 snow/Ice O Thunderstorms
he weather t iallv danaoe

B Fog e westhies s pomnBlly o iture [] Extreme low temperature
------ The weather phenomena that ha

. Coastal Event been forecast are not unusual, but be D Avalanches
------------------- attentive if you intend to practic

B Rrain activities exf d to meteorological

European Awareness Leve

H Green O orange

B Red

Although, not all alerts are defined for the European Severe Weather Map.

Weather Warning Legend

O Wind Definition not found.

& Fog B Extreme hig: temperature
B Coastal Event Forest fire

B Rain

The map is also broken down by provinces/cities in Europe, and you can click on that particular
area on the map and review the text for that location. In this case, we clicked on an area in Italy
and received the following information.

Severe Weather

U.S. Severe Alerts  Europe Severe Alerts  Convective Outlook  Storm Reports

A Local Severe Alert for Italy NOAA Weather Radio

Rain
O statement as of 2015-02-21 09:00:00 GMT, valid until 2015-02-21 09:00:00 GMT
Description: Wind

Cities affected: Passo Della Cisa, Italy; Passo Porretta, Italy; Rifredo Mugello, Italy; Pisa, Italy; Volterra, Italy; Monte
Argentario, Italy; Florence, Italy; Arezzo, Italy; Isola D'Elba, Italy; Radicofani, Italy; Grosseto, Italy; Monte Calamita, Italy

Information provided by Servizio Meteorologico dell'Aeronautica Militare, EUMETNET - MeteoAlarm

Note: Time delays between this website and Meteoalarm.eu are possible. For the most up-to-date information about alert
levels as published by the participating National Meteorological Services, please visit Meteoalarm. For terms of use of this
information, and copyright information, see Meteoalarm's Terms of Use.
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In this case, the information is from a meteorological authority in the European Union (orange
rectangle). You cannot click on a city name and receive more information.

Just like the U.S. map, below this image are a list of European countries and regions, which you
can select by either clicking on the country name or the down arrow next to the country name.

Warnings by Country and Area

Bosnia and Croatia
Herzegovina

Iceland Ireland
Norway Serbia

Warnings by Country and Area

Estonia

Italy

Slovenia

Bosnia and Herzegovina v
Croatia W
Estonia v
Finland v
France v
Germany s

Finland France
Latvia Macedonia
Spain Sweden

In this instance, we chose Greece. As you can see, this information is also from a meteorological

authority in the European Union

Severe Weather

US. Severe Alerts  Europe Severe Alerts

Convective Outlook Storm Reports

A Local Severe Alert for Greece

Thunderstorms

Cities affected: Tripolis, Greece

O statement as of 2015-02-22 09:00:00 GMT, valid until 2015-02-22 09:00:00 GMT

Information provided by E8vikrig MeTewpoloyikig YTmpeoiag, EUMETNET - MeteoAlarm

Note: Time delays between this website and Meteoalarm.eu are possible. For the most up-to-date information about alert
levels as published by the participating National Meteorological Services, please visit Meteoalarm. For terms of use of this
information, and copyright information, see Meteoalarm's Terms of Use.

NOAA Weather Radio
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4.3 Hurricane and Tropical Cyclones

The National Weather Service defines a Tropical Cyclone as

“A warm-core, non-frontal synoptic-scale cyclone, originating over tropical or
subtropical waters with organized deep convection and a closed surface wind circulation
about a well-defined center” (http://forecast.weather.gov/glossary.php?letter=t).

The National Weather Service defines a Hurricane as

“a tropical cyclone in the Atlantic, Caribbean Sea, Gulf of Mexico, or eastern Pacific,
which the maximum 1-minute sustained surface wind is 64 knots (74 mph) or greater”
(http://forecast.weather.gov/glossary.php?letter=h).

Another important definition to know, for this section, is Typhoon:

“a tropical cyclone in the Western Pacific Ocean in which the maximum 1-minute
sustained surface wind is 64 knots (74 mph) or greater”
(http://w1.weather.gov/glossary/index.php?letter=t).

Under the Severe Weather tab is the site for Hurricane and Tropical Cyclones. This page loads a
world map of the global sea surface temperature as well as the current activity of hurricanes and
tropical cyclones. You can view Current Activity or the Hurricane Archive.

Hurricane and Tropical Cyclones

Current Activity Hurricane Archive

Al North Atlantic [0) East Pacific (0] Western Pacific [0) Indian Ocean (1)

Global Sea Surface Temperature
—F m~—

20 20 60 100 140 180 220 260 300 340»°C
O |

284 356 428 500 672 644 716 788 86.0 032> °F
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We will start with Current Activity. This map is interactive and you can click on the current
activity and display that systems’ information. The map above displays only one weather system
— within the white circle (at the time you are using this document, there may or may not be an
active tropical cyclone or hurricane, so your map will look different). In this instance, we clicked
on the TC (Tropical Cyclone) Eight icon showing on the map. Below displays the TC Eight’s
details such as the current status, location, movement, and wind speed. It also displays the
systems’ five-day trajectory. If any videos or photos have been uploaded, you can view them
under the other two tabs (black rectangle). In this case, none have been uploaded.

Storm Details YouTube Videos (0] WunderPhotos [0)

Last Updated 1/27/2015, 1:00-00 AM [Eastern Standard Time) Other Storm Information

Location -18.1N 282.1E Maovement SSEat 6 mph Learn more about Tropical Cyclone Eight and the 2015 South

Indian Ocean hurricane season here.
Wind 50 MPH

Coordinates | Public Advisory

Tropical Cyclone Eight
Tue Ja

Below this map allows you to look at different maps of this system and displays its storm track
statistics at the bottom of the page.

Returning back to the main page of the Hurricane and Tropical Cyclones, scroll down to the
Basin Activity.
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Basin Activity View Satellite Imagery

North Atlantic ™\ RSS Feed

Tropical Weather Outlook | Tropical Weather Discussion

East Pacific ™ RSS Feed
There is no tropical storm activity for this region _GCiCEl Weather Qutlook | _eriCEl Weather Discussion
Western Pacific A RSS Feed

Here you can look at the Tropical Weather Outlook in the different parts of the oceans to locate
the current active storm in the region. Scrolling down a little further brings you to a satellite view
of the North Atlantic.

Now, let’s look at Hurricane Archive. Go back to the top of the page under the title Hurricane
and Tropical Cyclone, click on Hurricane Archive.

Hurricane and Tropical Cyclones

Current Actlvity

Here you can look at all the tropical storms on record for every year from the year 2013 to the
year of 1851. You can view them by region, view them by year, by named storm, or do a search
using the search engine (orange rectangle).

Hurricane Archive | Years on Record
North Atlantic East Pacific Western Pacific Indian Ocean
Detailed tracking charts and info for tropical storms since 1851,
Year Storms Hurricanes Deaths Damage [millions USD] Ratired Names
1 1 000 1
1 0 a0 1
¢ e Hurricane Archive
iy All Atlantic Storms [1851-2015]
Select a year “
Named Storms for 2014
3,48,
. North Atlantic ﬁ
3.580 3 - Fabian, 1sabel, Jua =
East Pacific i‘vj
Isadare, Lilv

43 Created June, 2015



Let’s start by selecting an ocean region and view the data on tropical storms from number of
hurricanes, to number of deaths, and the names of the storms. Click on 2006 and it will bring you
to a map of the storm tracks of every storm on record for that year.

2006 North Atlantic Storms

Hurricane Archive Detailed tracking charts and info for tropical storms since 1851.

MNorth Atlantic East Pacific Western Pacific Indian Ocean

Atlantic 2006 Storms Storm Category

n

T x
*_ Hurricane Aorence
Hurricane Emesto Hurricane Helene

pical Storm Debby

You can click at the beginning of an individual storm to view just that storms trajectory during
that year. For this case, we clicked on the start of Hurricane Ernesto (red oval). This leads you to
the page specifically for this named storm, similar to what you saw for the active storm (TC 8)
on the previous pages.
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Hurricane Ernesto

Archive Data

Storm Activity: 08/24/2006 - 09/04/2006

Storm Details YouTube Videos [0] WunderPhotos [51)

Tracking Map | Forecast Verification | Cumulative Wind Map | Jeff Masters Blog Archive | Wikipedia | Hurricane
Hunters Photo | Satellite Animation | NOAA Report PDF | NOAA Monthly Weather Review for 2006

Hurricane Ernesto

limum Pr
andfall Category:

Click the map to change the zoom level.

The above map shows the track for Hurricane Ernesto from August 24, 2006 — September 4,
2006. Each color of the hurricane icon within the track represents the different strength of the
storm at that particular point in time. The legend for the colors is found at the top of the_map.
You can see that this storm started just north of Venezuela, proceeded through the Caribbean,
crossed Florida, and made landfall a second time in North Carolina, and made its” way over land
to Canada.

For this storm, there is no YouTube Videos, but 51 WunderPhotos. You view these pictures of
the storm and comment on them. In addition, there are several other tabs that you can access to
provide details. The Tracking Map is what we viewed above. The Forecast Verification, takes
you to what the various forecasted tracks were for the storm.
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The wind of tropical cyclones affects a wind range of areas around the storm itself. The
Cumulative Wind Map displays this range, along with the speeds within those ranges.

[] Tropical Storm force
winds =39 mph

P Huwrricane force
winds > 73 mph

+ Center of storm

Jeff Masters Blog Archive. Jeff Masters is a co-founder of Weather Underground® and this blog
is his observations about the storm. Hurricane Hunters’ Photos are additional photos of the
storm. Satellite Animation is the radar animation of the storm. NOAA Report PDF is a

comprehensive report issued by NOAA scientists on the storm and can be downloaded. The
report for Ernesto is 36 pages.

— +  AutomaticZoom *

Tropical Cyclone Report
Hurricane Ernesto
(AL052006)

24 August — 1 September 2006

Richard D. Knabb and Michelle Mainelli
National Hurricane Center
15 December 2006
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The final tab — NOAA Monthly Weather Review for 2006 is another PDF that can be downloaded.
This document is a 27 page comprehensive report of the Atlantic Hurricane Season of 2006
produced by NOAA scientists.

— + AutomaticZoom *

1174 MONTHLY WEATHER REVIEW Vorume 136

Atlantic Hurricane Season of 2006

JAMES L. FRANKLIN AND DANIEL P. BROWN
National Hurricane Center, NOAA/NWS, Miami, Florida

(Manuscript received 11 September 2007, in final form 5 December 2007)

Near the bottom of the page is the Storm Track Coordinates table. Here you can view the storms
location, pressure, and storm type for every 6 hours, for each day it was recorded. The times
displayed are for Greenwich Mean Time.

Storm Track Coordinates

Date Time Lat Lon Wind [mph) Pressure Storm Type
08/24/2006 18 GMT 127 61.6 35 1008 Tropical Depression
08/25/2006 00 GMT 3.0 63.0 35 1007 Tropical Depression
08/25/2006 06 GMT 133 64.4 35 1005 Tropical Depression
08/25/2006 12 GMT 137 65.8 40 1005 Tropical Storm
08/25/2006 18 GMT 14.0 671 40 1004 Tropical Storm
08/26/2006 00 GMT 143 68.3 45 1002 Tropical Storm
08/26/2006 06 GMT 4.6 69.5 50 999 Tropical Storm
08/26/2006 12 GMT 151 70.4 60 997 Tropical Storm
08/26/2006 18 GMT 15.7 nz 65 997 Tropical Storm

Go back to the original 2006 map that shows all the storm tracks. Below that map is a storm list
of all the storms occurred that year, the dates that the storm occurred, the maximum wind speed
of that storm, the minimum pressure recorded in millibars, the number of human deaths that
occurred as a result of the storm, the total amount of the damage in US Dollars, and the category
of the storm when it made landfall in the United States. You can click on an individual name
and go to the page related to that specific storm.
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Storm List

Storm Deten lh'::h\;vinds ::::]Pressure Dsithis 3:;1]&_:19 [millions i(.:.last:;::l:ail

Tropical Storm Alberto 06/10-06/19 70 969 0 0 Tropical Storm
Tropical Storm 2 07/16-07/19 50 998 0 0 No US Landfall
Tropical Storm Beryl 0718-07/22 60 1000 0 0 Tropical Storm
Tropical Storm Chris 08/01-08/06 65 1001 0 o] No US Landfall
Tropical Storm Debby 08/21-08/28 50 999 0 0 Mo US Landfall
Hurricane Ernesto 08/24-09/04 75 985 5 500 Tropical Storm
Hurricane Florence 09/03-09/19 90 963 0 0 No US Landfall
gjig;:umcane 09/10-09/24 120 955 (6] 0 No US Landfall
r:‘j;::lhlrricane 09/12-09/27 120 955 4] 0 No US Landfall
Hurricane Isaac 09/27-10/03 85 985 o] o] No US Landfall

| co—

Now, let’s return back to the main screen of Weather Underground®.
4.5 Convective Outlook

The National Weather Service defines convective outlook as:

“a forecast containing the area(s) of expected thunderstorm occurrence and expected
severity over the contiguous United States, issued several times daily by the Storm
Prediction Center (SPC). The terms approaching, slight risk, moderate risk, and high risk

are used to describe severe thunderstorm potential”
(http://w1.weather.gov/glossary/index.php?letter=c).

Under the Severe Weather tab click on Convective Outlook. The non-interactive map shows the

convective outlook on the United States.
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U.S. Severe Weather Forecast [Convective Outlook]

Tomorrow Day Three

Image Generated Wed Feb 25 08:42:04 EST 2015 Data Source: NDFD ( Operational)

ive Outlook For 24 hours ending Feb 26, 2015 7AM EST

dight moderate high c

You can select the convective outlook for today, tomorrow, and day three (red ovals).

U.S. Severe Weather Forecast [Convective Outlook]

Day Three

Image Generabed v e i =o 25 08:42:05 EST 2015 Data Source: NDFD (Operational)

US Convective Outiook For 24 hours ending Feb 27, 2015 7AM EST

no L high :
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U.S. Severe Weather Egracast [Convective Outlook]

Tomorrow Day Three

Image Generated Wed Feb 25 0B:42:0> _=~ “_.5 Data Source: NDFD (Operational)

US Convective O For 24 hours ending Feb 28, 2015 7AM EST

nor e high t
Th ms / risk thundertorms

Below the map, the National Weather Service posts a statement on the Convective Outlook in
detail for that day for your convenience. Below is a portion of the details for the Convective
Outlook displayed in the prior three maps.

0040

acus0l kwns 251250

swodyl

Storm Prediction Center ac 251249

Day 1 convective outlook
Hational Weather Service Storm Prediction Center NHorman OF
0649 am C5T Wednesday Feb 25 2015

Valid 251300z - 261200z

..there is a marginal risk of severe thunderstorms across the Florida Panhandle...Nortk
Florida... and 5 Georgia tonight...

Showers and thunderstorms are expected across the southeast United
States today and tonight. Isclated damaging winds and a tornado
could occur tonight from the Florida Panhandle across WHorth Florida
and south Georgia.

This competes the Convective Outlook tab. Return to Weather Underground’s® main screen.
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4.6 Wildfires

Under the Severe Weather tab, click on the Wildfires tab. Here is an interactive map of Active
Wildfires.

Active Fires
. cdmanion N . BCIMFWER ||
i fs] IMap -
-
< >
. b Calgary ONTARID QUEBEC
e Winnipeg
Vancouver o
— T (u] J
|a | 1__ .
I[ﬁ]i 3 NORTH s
i wnsHmeNé DAKOTA /\
= MONTAMNA 6 R Duam Mon"e,;/l"\uwswwm
S WA S
' SOUTH, WISCONSIN \7\ I B 'J"“’*'”I';L‘ novaSSoL
QREGON DARD MICHIG i
IDAHO WYOMING ohi NEW YORK
icago
10w A
NEBRASKA aTRi
PENNSYLVANIA
. ILLINOIS o
NEVADA | o United States [RIBHANA Mo M
COLORADO WEST, DE
KANSAS  gssour VIRGINIA
CALIFORNIA KENTUCKY  VIRGINIA
i —1 olas Vegas e
T 2 OKLAHOMA LERMESSEE cfl?nR!_Tl?JA
Los Angeles ARIZONA
[
I NEW MEXICO ballas MISSISSIPRI S SouTH
1= ——_ Phoenix <] 2
=) o Tt ALABAMA
g TSSO TEXAS GEORGIA
\ )
San Antonio ., LOUISTANA
o - o
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o
s \ FUORIDA
= Monterrey.
?_.p o ] Gulf of -
) i Mexico
Mexico Havana
i) +
Clejejeile Guadalajara Cuba 'l
3 £ i O sl P Map data ©2015 Google, INEG, Inav/Geosistemss SRL |- Terms of Use

Hovering over a fire icon, give you information as to how the wildfire was detected. In this
case, the fire icon (blue circle) was detected via the MODIS AQUA satellite
(http://modis.gsfc.nasa.gov/).

Calgary 6
6 G
Ncouver 6

o

N

l Fire detected by MODIS AQUA
SHINGT

RAMRIEE A B A
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Clicking on that same fire icon on the map

brings up a small box that provides the Pl e e Fire ¥ X
location (Cherryville, Canada, along with  suer 8 gty
the latitude and longitude) and the B Crria Gh e o — LU
Ecosystem ID of the fire. \mwa:w FirelD: o TIG0s o
Ecosystem ID: 22 30
OREGOMN

SatfiHio WYOMING  MODIS AQUA

[FLTFIY

6 Method: ANALYSIS L

Eyrum
ML fag detp)led ﬂngggﬁ?‘?ﬁ'I%!%:u araien
Last updated: 2015-02-26 10:11:00 (Syndh&d S0 Thie Baeli Ri
CAVIFNRAKMIA

Below the map is a record of the Largest Fires in U.S. History and displaying the number of
acres burned from the fire.

Largest Fires In U.S. History

Display: — Search: Year Fire Name Location
:
1997 Inowak AK-AKS AK 610,000
1999 Dun Glen Complex NV-WID NV 361,658
1999 Sadler Complex NV-EKD NV 297,000
1999 Battle Mountain Complex NV-BWD NV 208,031

Underneath the list of fires, Weather Underground® provides a link to the source of their
information and also links to other sources on fires.

Source: National Interagency Fire Center [NIFC]

Extrenal Fire Information

Fire danger and reports

s Wildland Fire Assessment System [WFAS)
¢ Incident Information System [Inciweb]
e FireWhat.com

Return to the main menu.
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4.7 Preparedness

Under the Severe Weather tab, click on the tab called Preparedness. This page provides details
on preparation for varied weather situations, survival myths, and weather events.

Extreme Weather Preparedness
About Weather Radio Build a Disaster Supply Kit
Hurricanes and Typhoons Severe Storms
Hurricane and Typhoon Preparedness Tornado Safety and Preparedness
Storm Surge Basics Frequently Asked Questions About Tornadoes
Storm Surge Survival Myths Where Tornadoes Occur
Storm Surge: Know Your Elevation Understand the Fujita Scale
Inland Flooding and Flash Flooding Severe Storms and Supercells
Family Emergency Plan Flash Floods
Radar FAQ Lightning
Hurricane Lingo Hail
Radar FAQ
Severe Storm Lingo

Clicking on each these links takes you to a page describing and explaining about different
weather events. There is a guide to help build a disaster supply kit and links to becoming
prepared for landslides and tsunamis. Click on the different links and check them out. Once you
are done return to the main menu page.

4.8 Weather Alerts

This section requires a membership to Weather Underground®. This tab provides details on the
different types of memberships and how to join.
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Chapter 5: News and Blogs

In this chapter, we will explore the News & Blogs tab, the third tab at the top of the screen, which
contains weather blogs of different events around the world.

News & Blogs Photos
Dr. Jeff Masters
All Weather Blogs

Recent News Stories

Weather Infographics

Weather Posters

Clicking on the Dr. Jeff Masters tab will bring you to the blogs of the big headlines of current
weather events.

News & Blogs

Dr. Jeff Masters  Weather Blogs  News Stories  Infographics

Atmospheric River Heads for California as a
Massive Field Study Gears Up

By: Bob Henson, 6:30 PM GMT on February 03, 2015

Relief is on the way for drought-stricken parts of the U.S. West later this week, as an intense atmospheric
river [AR] takes aim. This ribbon of deep moisture and strong wind will move onshore by Thursday night,
kicking off a multiday series of downpours from roughly the northern half of California into the Pacific
Morthwest. The impending AR will likely be the most intensely observed in weather history, thanks to an
armada of instruments deployed across California ..

Winter Weather Atmospheric Phenomena

Updated: 6:37 PM GMT on February 03, 2015

View Full Blog Entry — View Comments [198]

You can click on the blog and see the full story as well as commenting on the blog.
Clicking on All Weather Blogs tab under News & Blogs menu, brings you to all the blogs that

have been posted. Scrolling down to about half the page brings you to a table of blogs in
sequence from the most recent to the oldest blog posted.
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Community Member Blogs

Start Your Own Blog
Recently Updated Category My Favorite Blogs Author Locations
Member Latest Entry
Pcroton Uneettled, Cold Continues - Feh...
JeffMasters Atmospheric River Heads for Cal...
WeatherWize Home Ghana Updates From My Son'..
StormTrackerScott Florida Weather Blog
Ylee This blog is for the birds!
jerrybx AcuRite Support
masshysieria More Snow Expected This Week! .
toddiuck Happy New Year 2015/

Member Handle

Comments

754

Images Last Activity
0] 13 seconds ago
0 14 seconds ago
0] 2 minutes ago
0 & minutes ago
0 12 minutes ago
0] 36 minutes ago
0 40 minutes ago
0 43 minutes ago

Here you can choose a particular blog or browse through categories or your list of favorite blogs.

Clicking on a blog will take you the location of the blog.

The third menu tab down on the News & Blogs menu is called Recent News Stories. Clicking on
this tab takes you to the weather articles of recent news stories from around the world, in reverse

chronological order (i.e. most recent first).

The last menu tab under the News & Blogs menu is called Weather Infographics. Clicking on

this tab directs readers to Weather Underground®’s library of information.

Weather Infographics 000CeG

Welcome to Weather Underground’s mfographics itwary. Browse these engaging infographics to discover the science behind
weather in a simple and fun way. You'll also find valuable safety and preparedness information that can be easily shared with
your friends and family.

Sundogs Volcanoes
Ever noticed a half-circle of ight around the sun at The Volcanoes infographic by Weather Underground
dawn or dusk in the winter? This light phenomenon is describes the structure and components of volcanoes,

called a Sundog and is dascribed in the infographic by as well as the different volcanic formations,

Weather Underground.

Drought September 8, 2014

The Science of Earthquakes
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Clicking on any one of these sections, takes you to more information with regards to that
phenomena.

Below is a snapshot of the Floods Infographic. This Infographic provides flooding information,
including death tolls, causes, and hazardous uses of cars in flooding conditions (the entire page is
not displayed below).

Billion Dollar

Floods
[Updated August, 2014]

Serbla & Bosnla
$4.5 billion, May
80 Deaths

O China

$2.45 billion, May—-June |'
103 Deaths .,

UK )
$1.5 billion, Dec 13-Jan 14\ / In the past

17 Deaths 5 years,
= : . all 50 states
X have -
Sy experience
H:; .,.Sr_';:'l‘:iﬁther Deaths “¢YJ floods or flash
) () floods.

The final tab under News & Blogs menu is Weather Posters. This tab directs readers to Weather
Underground®’s poster library. Posters can be viewed by clicking on any of the poster icons.
Below that poster are printing and downloading options.

Download
m Phone Wallpaper Desktop Wallpaper i Printable
el (74431392) [852x1608) [1600x1200] [2560x1440] — [8x10] [4x6)

This brings the chapter to an end.

Please return to the main page of Weather Underground®.
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Chapter 6: Photos & Video

The fourth tab at the top of the Weather Underground® web page is the Photos & Videos tab.
From this tab, click on the WunderPhotos menu tab, which directs users to Weather
Undeground®’s photo gallery.

WunderPhotos

Maln Gallery VIP Approver's Choice Recent Favorites World View  Weather Outdoor Mobile Search
i I I S S N

You can click on the above categories to view different kinds of photos from all over the world.
Clicking on a photo will bring you to a larger view of the photo as well as a caption, the date it
was taken, and what kind of camera was used.

Under the Photos and Videos tab, the second menu item is Webcams. Clicking on this tab takes
you to a map that shows available photos and webcam photos.

Weat

U.S. Europe Australia Asia Global

e

Webcam Directory

View weather around the globe, as it happens.

The map below shows the 50 most recently updated cams. Select a state in the Active Webcams menu below. You can also

click and drag the jon of your choice. Clicking and dragging the map will cause the stations to refresh.
(%.State [10511) By Country [19905)
Active Webcams Alaska [59)
| ONTARID T S OEREe, Map | séi'ellii:é
2 W'inrlir.uagI 1 . 77
< > o bt
- L

7 rnﬂ |OWA

. i
Ty A : EBRASKA | a
s g d _____ILLINOIS
4 YAD e, States N
| b

I sugai el e ; :
. Ve DRADO & \(ANSAS' iiSSGURIL
T S R e ) N -

by Viear ek oy SouTH SR ONSIN
: 2l B ;
NRFGAN If: A ! i MICHIG
\ IDAHO —5—gping : '- -
! i

Users can select different parts of the world or search by ether By U.S. State or By Country. The
number within the parenthesis indicates the number of webcams available.
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s Nerang, Australia

Source

S

1 minute ago

QLUES ﬁ m B

Clicking a picture such as that shown above will bring this box up where you can look at the

monthly overview, the latest image, and view a time lapse video.

The last menu item under Photos and Videos is the “Videos” tab. This brings you to the Weather

Underground® Videos.

Weather Underground Videos

Top Stories  Wunderground Productions

Climate and Going Green
I E—

Science  Hlistorlcal

Users can browse through the different categories show above to view that collection of videos.
The range from videos of scenes of weather events to informative science and history videos all

related to weather.

Please note that we do not advocate downloading or copying any photos without express

permission, as noted by Weather Underground® or the photo’s owner.

Please return to the main page of Weather Underground®.
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Chapter 7: Activities

The fifth tab down the top of the page is called Activities.

WEATHER
’ UNDERGROUND

Severe Weather

Maps & Radar

News & Blogs

Photos & Video  Activities More Vv

7.1 Ski and Snow Reports

Clicking on this brings down a menu with four sub tabs. Click on the first Ski and Snow Reports

to see an interactive map with ski locations.

esort
Search Ski Resorts... B EntelResort to View Snow Conditions
Snow Conditions & Ski Report

Select a location from the map to view ski and snow conditions. 24

T Ay - =ia i

Jplet H Fort Wayne ron Ko ":'!‘?:Dw Huw“'
& - 3 New,York
] ! PENNSYLVANIA ew Y.or
S 2 y Canton Pittsburgh on P

3Bloo, ¥ ; - Harrisburg

I | OHIO o ; /
S INDIANA : - Philadelphia

Charrl"_;'gn lndla%apohﬁ Da)éton Colu?nbus Lancaster
) a - MARYLAND: NEW JERSEY
Blooméngton Cg‘ll‘latl sColumbia
k Washingtono DEL AWARE
o WEST
Louisville VIRGINIA
f?vanosville k- Lexlggton )
George Washglon
al National forest RICI‘!I‘OHDI'ICI
KENTUCKY
Bowling GFebn Roancket VIRGINIA Newpocl;l News
2 Norfolko -oVirginia Beach
Nashville
] Knoxville Johnaily Greenosboro
o

ckson TENNESSEE Achsyille NORTH

Users can either search for the ski location in the search bar or click on the ski icons on the map

(red circle). Clicking on a ski location brings up a box
that contains information such as snow depth and the
number of runs and lifts open.

Scrolling down a little permits a search for ski
locations by country and state.
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; Wintergreen Resort Map -

Lat: 37.92 Lon: -78.94

aminame wintergreen_resort

NewSnow24 0
BaseDepth 40
Conditions Machine Groomed
NumRunsOpen 25
NumLiftsOpen 4
state WA

country

Last Updated: 2/26/15 09:38 PST
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7.2 Marine Weather

Under the Activities tab, the second tab down on the menu is Marine Weather. The page loads an
interactive map of buoys and water temperatures. Below this map are links to the locations where
you can receive information on buoys, water temperatures, and wave heights.

Marine Weather Maps
Buoys / Water Temps Wave Heights

Click any area for a Zone forecast. Click the Station ID for station data.

14UTCThu Feb 05

:EQE

Sea Surface Temperature Wind Barbs l—_ 1kt = 1.15mph

On the map, click on the Alaskan box to view a map displaying the buoys.
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Marine Weather Maps

Buoys / Water Temps Wave Heights

Click any area for a Zone forecast. Click the Station ID for station data.

II
Sea Surface Temperature Wind Barbs l-_ 1kt = 1.15mph

The legend below the maps helps identify sea temperature and wind direction.

Sea Surface Temperature Wind Barbs 1kt = 1.15mph

35 40 45 50 55 60 65 70 75 80 85 90F x F /&
N TN Tl ] @ — ) (—v
0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32¢C O O D

Calm Skt 10kt 15kt 25kt 50kt
<» CMAN Station [0 Moored Buoy O Ship or Land Station w NW N NE E

i~ L | W - - 4 LA

Clicking on a buoy (blue dot) will display information from the buoy on the top of the page.
Clicking on a brown buoy will connect to another page displaying weather information recorded
by that buoy, including air and water temperatures. As you can see from the image below, the
water is much warmer than the air.
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You can view the information recorded from the buoy as far back as the 1990s.
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7.3 Aviation

The third menu item down on Activities is called Aviation. Clicking on this tab leads to a new
Weather Underground® website. Here, an aviation map shows upper air data. By clicking on one
of the altitudes on the left hand side of the map, you can view the data for different altitude
heights (MSL = mean sea level; ASL = above sea level).

\

General Aviation Maps

U per Air Ana,'sis

Altitude (MSL): 1200Z 5 FEB 15 Upper Air Observations at 10000 ASL

s FL 450
* FL 400
s FL 350
* FL 300
s FL 250
* FL 200
* FL150
* FL100
» FL75
= FL50
s FL25

Below the map is a list of other maps that display other types of information.

Aviation Weather Maps

HVIR CMVFR EIFE MLTR FlghRake - - — —— - il

US Flight Rules Upper Air Analysis Winds Aloft Temperature Turbulence Potential Freezing Level

If we click on Temperature, it provides a chloropleth map of upper air temperatures, again as an
interactive map that allows the user to change the altitude on the left hand side.
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Temperature

Altitude (MSL): Temperature at 2500 MSL valid 2015-02-26 122

= FL 450
= FL 400
» FL 350
= FL 300
» FL 250
« FL 200
« FL 150
« FL 100
= FL75

» FL 50

= FL 25

Forecast (Hrs. Zulu):

.12
. 24
» 36
. 43
» G0
.72
= 34
» 96
= 108
» 120
. 132
v 144
» 156
» 168

-85 -75 -65 -65 -45 -35 -25 -14 -8 ] 14 24

Aviation data and maps derived from Mational Weather Service products. Mot for navigational purposes.

Learn More About Aviation Weather Maps

To return to Weather Underground® main page, click the back button at the top of the page or
search for Weather Underground® in the browser.
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7.4 Sailing Weather

Under the Activities menu click on the last tab item called Sailing Weather. The map that
displays shows your current location, in this case, it shows the area near Blacksburg, Virginia.

Sailing Location Selector

2081

Select a Location from the Map to View Sailing Weather

Visit Marine and Beoating

Satellite -

lMap Data | Terms of Use | Reporta map emor

You can zoom out to find the coast to the east (red circle), or hold your left mouse button down
and manually move the map. Once at the coast, images of a sailboats are displayed on the map.
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Sailing Location Selector

Select a Location from th » View Sailing Weather

Mapdaﬂ@lﬂl&ﬁmgie]l"l"lageyéﬂmﬁ T | Terms of Use | Reporta map emor

Visit Marine and Boating

But if you zoom in, individual icons are visible, including sailboats, anchors and an i within a
blue circle.
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Clicking on an individual icon displays current weather conditions for the area. It displays
maximum wind gust velocities and heights of tides and waves.

Float-Free Channel Weather nooE
Buoy Weather Station

Save as Defaults
44041 Fox Hill - Grandview

Today Tonight Tomorrow Saturday Sunday Monday
- 34 °F T 25°F 33| 22°F { 5 29|24°F { H40|35°F —| 45| 34 °F
Owvercast Parthy Cloudy Parily Cloudy Clear Clear Chance of Rain
Wind: 25 mph Wind: 25 mph Wind: 15 mph Wind: 15 mph Wind: 5 mph 70% chance of
Direction: N Direction: N Direction: NNE Direction: NNE Direction: ENE precipitation
Wind: 15 mph
Direction: ESE

Hourly Forecast | Extended Forecast

Current { - - Mow ) Midnight 3AM g4 SAM | Noon IPM aPM SPM
Temperature i
31°F 31°F 30°F : 30°F 29°F
Conditions i
e P2 R P CH e =R
| 3 By d
i Snow Mostly
Snow Snow: SOWETS Overcast Cloudy Clear
Wind E 247
: 0 18.5-
' 0 @ 12.3 -
! 0.0
Sunrize & Sunset G:40 AM \ - 5:56 PM
Tides

Me==sick Point. Back River Chesaneake Bav Wirninia

Return to the main page of Weather Underground® by typing in the search bar or click on the
back button on the computer.

67 Created June, 2015



Chapter 8: More

The last tab at the top of the main page of the Weather Underground® website is the More tab. |
will explain about the first two sub-tabs on the menu and the last sub-tab. The remainder
provides information concerning purchase a weather station, its registration on Weather
Underground, and signing up for a site.

8.1 Historical Weather

The first sub-tab is called Historical Weather. Here you can look at data as far back as 1945 to
find that date’s weather data.

Historical Weather

Find historical weather by searching for a city, zip code, or airport code. Include a date for which you would like to see weather

history. You can select a range of dates in the results on the next page.
Location:

Code, or Airport Code

City, State or Z

Date:

Just enter a location and date. | choose Sept. 12, 1999.

Sunday, September 12, 1999
« Previous Day Mext Day =
Daily Weekly Monthly Custom
Actual Average Record
Temperature
Mean Temperature 64 °F 65 °F
Max Temperature 78 °F 77 °F 94 °F [1983]
Min Temperature 50 °F 53 °F 40 °F [1967)
Degree Days
Heating Degree Days 1 2
Month to date heating degree days 18
Since 1 July heating degree days 36

You can view this Daily, Weekly, Monthly, and Custom to view past weather data, just as you
could under Chapter 2.
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8.2 Climate Change

The Climate Change tab under the More menu displays the data on climate change. The
screenshot below shows changes in surface temperature from 1880 through the current time.

Climate Change

A scientific look at global change.

Climate Change Evidence At A Glance

Global Surface Temperature Data source: NOAA,
1.0
0.5
0.0
4.5
Il Departure From Average (°C)
-1.0
1880 1900 1920 1940 1980 1880 2000
VEars
@ Surface Temperature © €02 © Sealevel © Sealce

Users can change the type of data displayed at the bottom. Below, it displays the sea level
change. This graph shows the change in sea level from 1990 to 2013.
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Climate Change

A scientific look at global change.

Climate Change Evidence At A Glance

Sea Level Data source: CLS/Cnes/Legos

Il Sea Level Rise (cm)

1985 1958 2000 2003 2005 2008 2010 2013
YEars

@ surface Temperature © CO2 @ Sealevel © Sealce

More Evidence of Climate Change

If you click on More Evidence of Climate Change, it displays all the graphs on one page.

Below the graphs, on the main Climate Change page, more information and links are provided,
including Climate Change News.

If you scroll all the way down on the Climate Change page, on the bottom right under Climate
Change is Record Extremes. If you click on this, it takes you to a page to enter a zip code and it
will list the record extreme temperatures for that zip code.

) Blogs Travel & Activities Climate

= Dr. Jeff Masters Travel Planner Climate Change
Meteorology Blogs Road Trip Planner Evidence
Member Blogs Ski & Snow Record Extremes

For example, we put in 24060 for Blacksburg and received the following information:
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Local Climate Change for Blacksburg Nwso

Average Temperature

Average Temperature Precipitation Snow

[ata sources: GHCN; Maurer et al. (2008}

15.0 *C - — 580 °F
« History | Projection =
140 *C E7.2°F
12.0 *C EE.4 °F
120 *C E16°F
1.0 *C M [ £1.8 °F
10.0 *C »ﬂ A E0.0°F
2.0°C 482 °F
1800 1920 1940 1960 1220 2000 2020 2040 2080 2080
D Show post-1900 trend: 0.4 *C (0.3 °F) per century

Average Temperature Disclaimer

The above plot is average annual temperature for the selected
Year: 1893

station. Switch stations by using the map below. In agrey is
B Avg. Temperature: (N/A) historical data from the Global I—!istqrical Climatology _Netwnrk
) o ) (GHCM). The post-1800 trend is in black. GHCM includes
Bl High Emissions: (N/A) approximately 6,000 temperature stations across the globe,
B Low Emissions: (MN/A) and is the primary source for temperature data for global
temperature records. Records in this GHCM database date
back to as early as 1700. There are some gaps in the GHCH

data, and when this occurs, the legend will say "MNIA"

In red and orange are the projections from global climate models under two IPCC greenhouse gas emissions
scenarios: high (red, A1B) and low (orange, B1). The result is an average of many global climate simulations,
which can be found here. The low emissions scenario projects a 1.8°C global rise in temperature through 2100,
while the high emissions scenario projects a 2.8°C global rise in average temperature through 2100. Mote: The
high emissions scenario is not the highestin the IPCC scenarios. The highest scenario is A1F1, which projects
up to 6.4°C warming, globally. Qur current emissions are on a pace greater than A1B, and close to A1F1.
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8.3 Site Map

The last sub-tab menu item under the More category is the Site Map, which serves as an index of
the Weather Underground® website. It contains a list of all maps, current conditions, blogs, and
many more links to everything on Weather Underground®. Click on the link to explore Weather
Underground®. Once finished, return to the main page of Weather Underground®.
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Appendix A

Additional Resources

For more information on fire go to NASA: Fire Energetics and Emissions Research go to
http://feer.gsfc.nasa.gov/

For more information on the National Weather Service (NWS) and the National Oceanic and
Atmospheric Administration (NOAA) go to www.weather.gov

More information on fire by year-to-date and acres burned go to National Interagency Fire
Center http://www.nifc.qgov/firelnfo/firelnfo_stats YTD2012.html

For more information on fire go to U.S. Fire Administration
http://www.usfa.fema.gov/training/nfa/courses/online.html

For more information on Fire Management go to U.S. Forest Service: Fire and Aviation
Management http://www.fs.fed.us/fire/training/index.html

For more information on Ski routes visit
http://www.onthesnow.com/? XE AFF=weather%20underground

For more information on the National Weather Service and radar visit
http://www.nws.noaa.gov/asos/

For more information on MADIS (a worldwide meteorological observational database and data
delivery system) visit http://madis.noaa.gov/

For more information on the USGS (United States Geological Survey) and earthquakes visit
http://earthquake.usgs.gov/earthquakes/index.php

The National Weather Services’ Weather Education and Outreach Site:
http://www.weather.gov/education This site includes information for teachers and students, and
contains documents, videos and online activities.

The National Geographic Society — weather education site:
http://education.nationalgeographic.com/education/topics/weather/?ar a=1

Weather Wizkids: http://www.weatherwizkids.com/

The Weather Channel’s Discovery Education (a site for teachers, students and parents):
http://www.discoveryeducation.com/connectwithweather/

NASA’s Weather and Climate: http://pmm.nasa.gov/education/weather-climate
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The American Meteorological Society’s Weather Education Resources:
http://www.ametsoc.org/amsedu/educationresources.html

North Carolina State University Climate Education for K-12: https://www.nc-
climate.ncsu.edu/edu/k12/
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