TRACKING A SOLAR STORM — Part 2
A Step-by-Step Example

In this section, the process described in Part 1 will be applied to an actual solar storm: the solar
storm of July 14, 2000. The processwill beillustrated using screens or partial screens from the
websites and the resulting data screens will aso be shown.

1. Space Weather
http://www.sec.noaa.gov/SWN/

Monitoring Space Weather Now on July 14,
2000 would have revealed: Space Weather Now

OO O OO O

O

Select L ast Space Weather Bulletin /_\

Today's Space Weather
Latest Alert, Warning, or Watch

SELECT »Least Space Weather Bulletin

SPACE WEATHER BULLETIN #00- 10
2000 July 14 at 10:14 am. MDT (2000 July 14 1614 UT)

**** RADIATION STORM OCCURS, MAGNETIC STORM PREDICTED ****

A large, complex sunspot group has produced one of the largest solar flares and associated
radiation storms seen in recent years. The flare peaked at 4:24 am. MDT (1024 UTC) on July 14 and
resulted in aradio blackout that reached R3 (strong) levels and a solar radiation storm that reached S3
(strong) levels. The solar radiation storm, which continues at the time of this advisory, is the largest
observed since October, 1989. Images from NASA's SOHO/LASCO spacecraft showed that alarge,
fast-moving coronal mass ejection (CME) followed the flare and is headed Earthward. NOAA space
weather forecasters predict that the CME will impact the Earth's magnetic field on Saturday afternoon
and will cause a geomagnetic storm that is expected to reach category G3 (strong) to G4 (severe) levels.
The radiation and geomagnetic storms are expected to produce adverse effects on spacecraft operations,
power systems, high-frequency radio communications, and low-frequency navigation signals. In
addition, the geomagnetic storm is expected to produce aurora displays that will be visible over much of
the U.S.

The sunspot group responsible for this event will be visible from Earth until it crosses the Sun's
west limb on July 21 and more spaceweather storms are possible until that time.
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The European Space Agency’s Solar and Heliospheric Observatory, SOHO, keeps a constant
watch on the sun from its vantage point 1.5 million kilometers from Earth between the Earth and
the sun. If you had gone to the SOHO site on July 14 and looked under What’s New, you would
have seen the following.

http://sohowww.nascom.nasa.gov/

THE SOLAR AND HELIOSPHERIC OBSERVATORY

N IrEses
SELECT What’'s New
—I Search
THE MISSION

Ahout
Instruments
SCIENCE
Operations
DATA

Gallery
Latest Images

Best of SOHO
Archive

July 14, 2000
SOHO sees biggest particle event of cycle so far.

A powerful solar flare on July 14th triggered an intense radiation storm in the
vicinity of Earth. The eruption was followed by a fast-moving coronal mass
gjection that is expected to strike Earth's magnetosphere as early as Saturday. The
impact could trigger Northern and Southern Lights bright enough to be seen in
spite of thisweekend's brilliant full Moon. Such adisplay is by no means
guaranteed, but it is possible. Observers across the Pacific could bein for avery

rare treat: the sight of shimmering colorful aurora during the total lunar eclipse of
July 16, 2000.
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2. Solar Wind Observing Satellites

Checking ACE Real-Time data later in the day on July 14 would have shown the following.

http://helios.gsfc.nasa.gov/ace/ace.html

Advanced Composition Explorer (ACE) Project Page

SELECT >Online Data
V

http://www.srl.caltech.edu/ACE/ASC/
ACE SCIENCE CENTER

()3
O O

=B0000
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http://www.srl.caltech.edu/A CE/ASC/rtsw.html

ACE Real-Time Solar Wind Data O

SELECT DACE Real-Time Solar Wind (RTSW) Data from NOAA's Space Environment Center
—V/(SEC) provides up to an hour's advance warning of unusual solar activity, such as
solar flares and coronal mass g ections, which can cause geomagnetic storms.

http://sec.noaa.gov/ace/ACErtsw_home.html

e O
Real Time Solar Wind

I ntroduction

Real Time Data

SELECT Dynamic Plots
1&5 min Lists

Hourly Lists

http://sec.noaa.gov/ace/ ACErtsw_home.htm

ACE O
Real Time Solar Wind

Introduction Dynamic ACE RTSW Plots

Real Time Data: 6hrs | MAG_SWEP L MAG | SWEPA
Dynamic Plots 24hrs | MAG_SWEPK SELECT | SWEPA
1&5 min Lists N
Hourly Lists 3dys | MAG SWEP | MAG | SWEPA
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Thiswill return a set of graphs similar to the following. Inthe real time display, the top two
graphs are combined and the third and fourth below are the third and fourth on the real time

display.

ACE RTSW (Estimated) MAG & SWEPAM Begin: 2000-07-14 00:00:00 UT
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The top two graphs show the disruption of the solar magnetic field as reported in the Space
Westher Bulletin from a CME reported as occurring at:

2000 July 14 at 4:24 am. MDT (2000 July 14 1024 UT)

We can see from these plots that the magnetic field disruption occurred about 3-4 hours after the
CME. The bottom two graphs show the proton density and speed of the solar wind. These two
guantities both abruptly increased about 30 minutes after the CME. The increase in these two
guantities was so abrupt and large that the instrument on ACE making the measurements
(SWEPAM) temporarily malfunctioned and failed to measure the two quantities accurately.
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3. Impactson Earth’s Magnetosphere

The IMAGE satellite uses remote sensing instruments to create images of features of the Earth’s
magnetosphere. The orbit of IMAGE isvery elliptical with the IMAGE to Earth distance
varying from an altitude of 1000 kilometers to an altitude of 7 Earth radii (7 Rg). In order to
correctly interpret the dataimages, it isimportant to view the images from a consistent
perspective. The best |ocation to view the dataimages from iswhen IMAGE is near apogeein
itsorbit. (Apogeeisthe point initsorbit where IMAGE isfarthest from Earth.) The following
procedure shows the steps for determining the times of apogee for IMAGE.

From the IMAGE Science Center page, select IMAGE Orbital Plots
IMAGE Science Center

http://image.gsfc.nasa.gov/

IMAGE
Science Center

IMAGE NASA HQ Monthly Reports
IMAGE Press Releases

IMAGE POETRY

2001 Senior Review Proposal New!
IMAGE Meetings

Search the IMAGE Science Center/POETRY Web
Site

IMAGE Imagery

The IMAGE Galery
Animations

IMAGE Data and Ancillary Products

Latest Real Time WIC Image
IMAGE SMOC (Data Delivery System)
IMAGE Theory and Modeling Group

IMAGE CDAWEB
SELECT IMAGE Orbital Plots

Orbital Plot Description
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Thiswill display afour-panel series of plots for the first day of the image mission (March 27,
2000). Below the plots, fine the Date: box and below that the Date Format: box. From the
Date Format: box, select YYYYMMDD and in the Date: box enter 20000714 (the day of the

CME.

Sdlect

Update Date/Plot Type

IMAGE orbit 2020 198 (07/14) 04:50 UT to
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We will be using the top two plots to get an estimate of the time of apogee. From the top left
plot, apogee appearsto be around 11 UT; the top right plot looks more like an apogee time of 12
UT. Choosing either of these timeswill do. Make a note of the apogee time including the date:

Apogee: 2000 07 14 1200 UT.

IMAGE / POETRY Educational Materials



Near the bottom of the screen, click on I Next |

This will advance the plot one orbit. ‘

IMAGE orbit 2020 196 (07/14) 19:02 UT to 2000 197 (07/13) 09:22 UT
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The top two panels from this orbit are shown above. Apogee time appears to be:

Apogee: 2000 07 150100 UT. Add thisto thelist of apogee times.
Continue this process for the next several orbits. Apogee times are:

2000 07 14 1200 UT
2000 07 150100 UT
2000 07 15 1500 UT
2000 07 16 0600 UT
2000 07 16 2000 UT
2000 07 17 1000 UT
2000 07 18 0000 UT
2000 07 18 1400 UT

Notice that the orbital period of IMAGE (14 hours) is approximately the time spacing between
apogees.
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The first instrument we will consider is FUV. Thisinstrument, using the WIC camera, shows
images of the northern aurora.

Go to: http://image.gsfc.nasa.gov/

IMAGE Science Center

http://image.gsfc.nasa.gov/

IMAGE
Science Center

IMAGE NASA HQ Monthly Reports
IMAGE Press Releases

IMAGE POETRY

IMAGE Diary

IMAGE Mestings

Search the IMAGE Science Center/POETRY Web
Site

IMAGE Imagery

The IMAGE Gallery

Animations

IMAGE Data and Ancillary Products

Latest Real Time WIC Image
IMAGE SMOC (Data Delivery System)

SEL

ECT ) IMAGE CDAWEB

>I MAGE Theory and Modeling Group

I INACE Nrhital DiAte
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Coordinated Data AnalysisWeb (CDAWebh,)

CDAWeb Source Selector Form

@ Select one or mor e Sour ces:

SELECT IMAGE

& Select oneor more Instrument Types:

|| Engineering
[ | Ephemeris

| [Imager
SELECT Imagers (space)

SELECT {Submit] [ Reset ]

The next screen will come up with all instruments selected. It is best to look at the instruments
oneat atime. To unselect an instrument, just click on it. For other instrumentsin this guide,
this screen will not be repeated. Instead, an instruction such as Select IM_KO_WIC will be

used for this step in the process

CDAWeb Data Selector

@ or additional detailed information supplied with a data set, click on the
data set name.

@Y ou may unselect one or mor e data sets from thelist below and then
pressthe " submit" button:

IM_KO_EUV: (null) -
IM_QL_EUV: (null) -
IM_KO_HENA: Image HIGH ENERGY NEUTRAL ATOM IMAGER

|| IM_KO_LENA: IMAGE Low Energy Neutral Atom (LENA) Imager
grﬁtﬁe || IM_KO_SIP: Image Spectrographic Imaging Camera
instru- || IM_KO_SIE: Image Spectrographic Imaging Camera
ment || IM_KO_RPI: RPI Key Parameters: Plasmagram/Echomap
you want || IM_K1_RPI: RPI Key Parameters: Dynamic Spectrogram

IM_K2_RPI: RPI Key Parameters. Fixed Frequency Measurement
v | IM_KO WIC: Image Wide-Band Imaging Camera

SELECT:}Submit} [ Reset ]
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Choose a Start time 2 hours before apogee and a Stop time that is 2 hours after apogee.

Under Variable parameters, select FUV/ W C LBH Aur oral | nmages.

CDAWeb Data Explorer

@ Select start and stop times from which to GET or PLOT data:

Start time (YYYY/ ’ S) : | 2000/ 07/ 14 10: 00: 00
Set Times

Stop time (YYYY/ S) : | 2000/ 07/ 14 14:00: 00

@ Select an activity:

O Download CDFs: press submit button to retrieve list of files.
O List Data (ASCII): select one or more variables from list below. (Max. 31 days)
Plot Data: select one or more variables from list below and press submit.

@ Plotting Options

E Use coarse noise filtering to remove values outside 3 deviations from mean
Double the Y -axis height for time-series and spectrogram plots.

[ submit | | Reset |

@ Variable parameters (required for Listing and Plotting data only)
IM_KO_EUV

Auroral Images, Key Parameters, IMAGE Far UltraViolet (FUV) Wide-band
Imaging Camera (WIC) - S. Mende (UC/Berkeley/SSL)

Available dates: 2000/04/25 07:44.03 - 2001/07/03 22:21:12
(Continuous coverage not guaranteed - check the inventory graph for coverage)

V| FUV/WIC LBH Auroral Images (raw cnts/14 bits, no grid, small format, linea
---> FUV/WIC LBH Auroral Images, as above (large format)

---> FUV/WIC LBH Auroral Images, as above (movie format)

---> FUV/WIC LBH Auroral Images, as above (small format, 10g10 scaling)
---> FUV/WIC LBH Auroral Images, as above (large format, log10 scaling)
| |---> FUV/WIC LBH Auroral Images, as above (movie format, log10 scaling)

SELECT Submit] [R@et ]
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The following is the data displayed for atime interval of 2 hours; from one hour before apogee to
one hour after apogee. (The 4-hour interval will return more dataimages.)

IMAGE WIC>Aurcral Imagea, Wide—Hand Imaging Camera K o Parametsrs LEH Aurero Raw Pixela

A A ARARARARA.,

11:00:46 11:02:49 110452 11 l_ln.._-d- 11:08:57 11:11.-:._-.'-1 11: 11.1_1' 1'1:15:1_1:::- 1 '1:1T-":|_|-:| 1 1:1'5:11_.-

'

1721 112281

15000

1000

en uaing theas doto.

Clicking on any individual image will return an enlarged view.

Thisisthe view of the image closest to apogee
(12:00:03 UT). Careful examination of thisimage
reveals the presence of afaint auroral oval in the
top center of theimage. Sincethisisthe apogee
before the CME event, this can provide a
reference for a“quiet” aurora.

Use the BACK button to return to the CDAWeb
Data Explorer and change the time interval to
include the next apogee time. Make enlargements
of the image closest to apogee and any others that
look different.
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IMAGE WG 24 -al Innages, Wide—Band Imaging Gamera Parometers LEH Aurorn Raw Pixels

Thisisthe image closest to the next apogee time
(2000/7/15 00:59:26 UT). We arelooking for
changein the aurorathat will indicate the arrival
of charged particles from the CME. The aurorais
still quiet.

IMAGE ‘WICxdurcral Images, Wide—Hand Imaging Camera  KO>=Key Porometers LEH Aurero Raw Fixels
14:00:51 14:02:53 140456 1H0E58 140901 T4 1204 14:1 %07 14:15:008 144712 141915
14:33:33 14:35:35 14

57 14:54:00 14:5

X h\ g \ . : Y 15000
/ ! 3 y.
15:1 2:24 15:14:26 15:1 §:29 °

1 15:34:53 15:36:55 -

en uaing theas doto.

Thisisthe 2-hour time span around the next apogee (2000/07/15 1500 UT). The changesin the
aurora are striking. There is an abrupt increase in auroral activity starting at 14:34:41 UT and,
by the end of this sequence, at 15:59:25 UT the aurora has pretty much returned to its “ quiet”
state. Note the times of the increased activity and proceed to the next apogee time.
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IMAGE  WIC=Aureral Imagea, Wide—Band Imaging Comera

v Parometers LEH Aurcro Row Pixels

LLTEEEREEERE E K

1 05:41:03 051308 05:15:08 05:17:11 05:19:14

15020

10008

en vaing thess data.

At 2000/07/16 0600 UT the aurorais quiet. Continue to check the next several apogee times
looking for changesin the aurora.

IMAGE  WIC=Aurcral Imagea, Wide—Band Imaging Comera yy Parometars LEH Aurcro Row Pixels

ya T T

190131 18:03:34 190536 18:07:38 19:09:42 1%:11:85 1611 3:47 19:15:50 1901753 1901 9:8¢
: N ™ N B Y N 25000
19:21:58 18:24:01 18:26:03 1822

Y

15020

000

3
en uging thess data.

At 2000/07/16 2000 UT the aurora appears quiet even thought most of the images are partials.

Quiet conditions prevail for the next several apogees. The effect of the CME ion the aurora has
been determined.
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Next, the HENA instrument will be used to look for effects on the ring current. From the
CDAWeb Data Selector screen, unselect all but IM_KO HENA:.

Choose a Start time 2 hours before apogee and a Stop time that is 2 hours after apogee.

Under Variable parameters, select ENA H | nages @ 50- 60 keV, the highest energy
range.

The following isthe datafor 7/14 from 1100 UT to 1300 UT, before the CME.

Note: Expand by clicking on any image.

IM_KO_HENA

IMAGE HEMAEZ=High Energy MWeotral Stom Imager K Poramster H 50-680 keV, Imogel

T108:33F M 0:34 111237 1101439

11:22:50 112453 112653 11:28:58 11:31:00 11:33:03

114308 114520 114723 1149268 11:51:28 115331 11:

1:54 1% 554

This can serve as areference for quiet ring current conditions before the solar storm. Note that
the “Count” scale on the right ranges in value from O to >6.
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IMAGE  HEMAZ:High Energy Neotral &tom Irager  KO>Key Poramster H 50-60 ke, Imagel

Fleazs acknowledge data prov d it &P b when using thess daota,
Bernerobs N g 0]

Thisis an enlargement of the image closest to apogee

2000/07/14 11:59:38 UT

Notice the “Count” scale here ranges from 0 to >2.

An estimate of the total activity can be obtained by counting the number of pixels of each color

and multiplying that number by the count value of each color as determined using the “Count”
scaleto theright..

Total ring current activity is.

Y ellow pixel: 5 pixels x 2 counts per pixel = 10
Green pixel: 10 pixelsx 1.5 counts per pixel = 15
Light blue pixel: 38 pixels x 1 count per pixel = 38
Dark blue pixel: 110 pixelsx .5 counts per pixel = 55

TOTAL Ring Current Activity: 118 counts

NOTE: Ignore white pixels. The Dark blue pixel count is very approximate!

“Quiet” ring current activity is around 100 counts.
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Use the BACK button to the CDAWeb Data Explorer

And change the time interval to include the next apogee.

IMAGE  HEMA=High Energy Meutral Stom Imager KOKey Pararster H 50-60 ke, Image0

Pleoae aocknowledge data prow  when uaing these data,

Bencrate e on o1
Apogee time: 2000/07/15 0100 UT.
Image time: 2000/07/15 01:01:02 UT.

“Count” scale range from 0 to >10.

Total ring current activity is:

Red pixel = 12 counts 1x12= 12

Y ellow pixel =9 counts. 1x9= 9

Green pixel = 8 counts. 4x8= 32

Light blue pixel =5 count. 2x5= 10

Dark blue pixel = 3 counts. 25x.3= 75

Purple pixel =1 count. 69x 1= 69

TOTAL Ring Current Activity: 207 counts
NOTE: There are shades of dark blue and purple. Use your judgment in assigning colors.
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IMAGE  HEMN&=High Energy Meutral &torn Imager  KO>Key Paromster H 50-60 kel, Imaged

Pleaas acknowledge -:l-:ri\f:gng:;;:;i. I:}En el I._Iul ki hen uaing these data,
Apogee time: 2000/07/15 1500 UT.
Image time: 2000/07/15 14:59:40 UT.

“Count” scalerange from 0 to >15.

Total ring current activity is:

Red pixel =19 counts 1x19= 19

Y ellow pixel = 16 counts. 4x16= 64

Green pixel = 12 counts. 23x12= 276

Light blue pixel = 8 count. 26x 8= 208

Dark blue pixel =5 counts. 68x5= 340

Purple pixel = 2 counts. 112x 2= 224
TOTAL Ring Current Activity: 1131 counts

Notice the activity level is now substantially above the “quiet  level.
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IMAGE  HEMN&=High Energy Meutral Storn Imager  KO>Key Paromster H 50-60 kel, Imaged

Pleaas acknowledge -:l-:rr\t-: provi

Generabe

] _'_f.:]ht:n uaing these data,

Apogee time: 2000/07/16 0600 UT.
Image time: 2000/07/16 05:59:38 UT.

“Count” scalerange from 0 to >14.

Total ring current activity is:

Y ellow pixel = 12 counts. 1x12= 12

Green pixel = 10 counts. 4x10= 40

Light blue pixel = 7 count. 14x7= 98

Dark blue pixel =5 counts. 23x5= 115

Purple pixel =1 counts. 9x1l= 39
TOTAL Ring Current Activity: 304 counts

Activity level has decreased considerably.
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IMaGE  HEMAS=High Energy Meutral Btorn Imager  KOXKey Poromster H S0-600 kel,

Image0

Fle=aas acknowledge -:l-'?r‘tu pr-:;-_.:'_!:-d; i 5 .'_.:I.:‘h-:n usging these data,
Apogee time: 2000/07/16 2000 UT.
Image time: 2000/07/16 20:00:16 UT.

“Count” scalerange from 0 to >3.

Total ring current activity is:

Y ellow pixel = 3 counts. 1x3= 3

Green pixel = 2.5 counts. 10x25= 25

Light blue pixel = 1.5 count. 12x15= 18

Dark blue pixel = 1 count. 25x1= 25

Purple pixel = .5 counts. 38x.5= 19
TOTAL Ring Current Activity: 90 counts

Activity level has decreased to “quiet” levels.
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IMAGE  HEMN&=High Energy Meutral Storn Imager  KO>Key Paromster H 50-60 kel, Imaged

Pleaas acknowledge -:l-:rr\t-: provi

Generabe

] _'_f.:]ht:n uaing these data,

Apogee time: 2000/07/17 1000 UT.

Image time: 2000/07/17 10:00:59 UT.

“Count” scale range from 0 to >2.

Total ring current activity is:

Y ellow pixel = 2 counts. 2x2= 4

Green pixel = 1.5 counts. 6x15= 9

Light blue pixel = 1 count. 20x1= 20

Dark blue pixel = .5 count. 62x.5= 31

Purple pixel = .2 counts. 0x.2= 0
TOTAL Ring Current Activity: 64 counts

Activity level remains “quiet”.

Clearly, activity peaked some time near the apogee at 2000/07/15 1500 UT. Another look at the
complete 2-hour data panel shows the following:
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IMAGE HEMAEZ=High Energy MWeotral Stom Imager K Poramster H 50-680 keV, Imogel

23 1402:24 1404228 140831 140834 141037 1412239 14014042 1401 Gedd 1401 84T

14:20:50 14:22:53 142456 142859 14:23:01 1431:04 143307 143508 143712

144117 1404320 1404523 144725 14:43:28 14:51:30 -

o -

15:01:43 15:05:46 15:05:48 15:07:51 15:093:54 15:4 1:58 15:1 359 154 g:02

15:22:10 15:24:13 15:26:16 15:28:18 15:30:2°

15:42:37 15440 15:46:42 15:48:45
Fleoas acknowlzdge data ; I Wit b imby I:-Fu -:Ja'lng theze data.
Gene

Activity is strongest in the third and fourth rows of images which include atime from 1447 UT
to 1503 UT. Comparing this time with auroral activity, we see that ring current activity started
about 10-15 minutes after the increase in the auroral activity and quieted down about 55 minutes
before the decrease in auroral activity.

Next, the EUV instrument will be used to ook for effects on the plasmasphere. From the
CDAWeb Data Selector screen, unselect all but IM_KO _EUV: lon Images, Key ...

Choose a Start time 2 hours before apogee and a Stop time that is 2 hours after apogee.

Under Variable parameters, select

EUV ion (He+) inmages of earth and surroundi ng pl asmasphere

The following isthe datafor 7/14 from 1100 UT to 1300 UT, before the CME.
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M&GE  ELM>Extremne Ukrovielet Imager k ey Porametera Unregistered ELM lon

< C ¢

11:01:02 111109 1121228 113141 11:41:55 1

cntefeme2,ar

154513 155529
Time= Rang 2000, el
Plegae achnowledge data pravider, Sill ]
Gereratad by

Notice that there is very little data from this 2-hour interval. There are no images near the
apogee time of 1200 UT, so one of the first 5 images can be chosen to represent thistime. Let's
look at the third image:

MAGE  ELM=Exdreme Ultraviolet Imager KOxWey Porometers Unregistered ELW lon Image

Apogeetime:

2000/07/14
1200 UT
Image time:
2000/07/14
i 11:21:28 UT
E Thisisbefore
i the CME and

will serve asas
the “quiet” state
reference.

Notice the pixel
sizeisvery
small, so
counting the
pixelsto obtain
when uzing theas data. atOtal a:UV'ty

. level is not
feasible. The range on the scale goes from 0 to >500 counts per square centimeter per steradian
(cnts/lem-2/sr). We can use this count scale and the general appearance of the image to give us
some idea of the plasmasphere activity.
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MAGE  ELM=E:drame Utkraviolet Imager K =y Porarnetera Unregistered ELN [on Image

hen uszing theas data.

15:45:22 1535533

Pleage acknpwledge data p
Gene

Apogeetime:

2000/07/15
0100 UT

Image time:

2000/07/15
00:06:22 UT.

Thisisthe only

imagein this 2-

hour interval. It
is not clear how
to interpret this

image.

—_
o
o

E
g
4

[=

o

Apogee time: 2000/07/15 1500 UT. Again, the datais very incomplete and difficult to interpret.
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M&GE  ELN>Extrene Ukraviolst Imager KO

' ¢
05:01:05 $5:11:19 |
L C

O5d 318
Time= Rang
Plegae achnowledge data pravider, Sill
Gerneratad by O

The image closest to apogeeis at 06:02:25 UT:

IMAGE  ELM=Exdreme Utkraviolst Imager

F
Plzaae acknowledqe data pravid
Generatear

25

=y Pararnetera Unre red ELM lon Imags

= om2 S =r

cnts

ek when using theas data.

Key Porametera Unregistered ELN lon Imaoge

. o
=l

cntefeme2,ar

The scale range
isfromOto
>500, which is
the same as on
the first image
from EUV.
Thisimage
resembles the
“quiet” image.
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MEGE  ELN>Extreme Ukraviolst Imoger KO y Poramstera Unregistered ELM lon Image

e I X & ¥

1300755 18:18:08 18:28:21 15:38:33 -
Time= Rangs: 2
Plegas acknowledge data pravider,
Generatad by S0

The last dataimage is closest to apogee time.

IM&GE  ELM=Exdrame Ulraviolet Imager K = Porarnetera Unregistered ELM lon Image

Apogee time:

2000/07/16
Sl 2000 UT

Image time:
400

2000/07/16
19:48:48 UT

5 Thered region
i isintwo parts
and extends
farther to the

top and bottom
of Earth.

re o
Fleaas achnowledge data pravid : feb when using theas data.
Benerobed b E

MEGE  ELM>Extreme Ukraviolet Imoger KO>Key Parametera Unregistered ELN lon Imaoge

f r 400

Craotd 31 0604524 200

Time Rang

Plegae acknowledge data pravider, Eill
Generabed by &

"

zona and s}

Jul 8 16

At the next apogee, data is again incomplete.
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MGE  ELS dreme Uktravielet Imager k Parameters Unregistered ELN lon Imags
Apogee time;

==H00 2000/ 07/ 17
1000 UT

Image time:

2000/07/17
09:45:24 UT

Again, no
apparent change
in activity, but
the datais
incompl ete.

.
L
o
E
M)
(=]
(W)

Pleaae acknowledqe data pravid i ek when uszing theas daka.
Gener

M&SE  ELM=E y Porameters Unregistered ELM lon Image

¢ (

234100 24200 235213
Time= Ran AT E311: 3
Pleage acknpwledge data p . e using theae
Gene q A 38

The next apogeeis at 2000/07/18 0000 UT. The closest image is the third one above.
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MAGE  ELM=Esdtreme Ulktraviolet Imager K =y Porornstera Unregiztered ELM lon Image

=

)

Frame
Pleaae acknoiwledge data pravid at o en u=ing theas dota.
Generatas i s

M&GE  ELM=Extrame Uttraviolet Imager =y Paorarmeters Unre =d ELM lon Image

Pleaae acknowledqe data pravi ndel « hen uszing theas data.
Generate : b
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Apogeetime:

2000/07/18
0000 UT

Image time:

2000/07/17
23:52:13

Thisimageis
incomplete.

Apogee time:

2000/07/18
1400 UT

Image time:

2000/07/18
14:50:08 UT

Thereisan
apparent
increasein
activity inthis
image.



MAGE  ELM=E:xdrame Utkraviolet Imager K

Plzaas acknowledqe data prav
Generat

MAGE  ELM=Edrsme Utkraviolst Imager K

Pleaae acknowledqe data prav

=y Parameters Unregistared ELM lon Image

4]
ihen uzing theac dota.

|

=y Parametera Unregistsred ELY lon Image

= =G0

en u=ing theas dota.

ents o2 =

cnts o2 Ser

Apogee time:

2000/07/19
0400 UT

Image time:

2000/07/19
04:05:51 UT

Activity seems
to be
decreasing.

Apogeetime:

2000/07/19
1800 UT

Image time:

2000/07/19
17:52:13 UT

Thisisan
incomplete data
image.
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Though the datais not very complete, it looks like an increase in activity in the plasmasphere
may have occurred around 1400 UT on 07/18.

M&sE  ElLN=Extremne Ukrovielet Imager KO=kKey Farameters Unregistered ELN lon Imaoge

Gl i R A R A R

=R
035348 10:04:01 10:14:1 3 10:24:26 12 F7 1301809 14:29:42 14:50:09 15:00:22 SR

¢ L 4 ¢ L 4
4100
15:31:02 154105 15:51:28 16:01:42 16:11:55 16

=
o

o
E
o
4
[=
o

A
2010

Time Range 18 085346 to 2000,
Pleaae acknowledge data p der, Eill Sandel ot U/ trizena and
Generated by S0SWeb on Mon Jul 8 47

Image time:

2000/07/18
10:14:13 UT

This might
represent the time
of greatesrt
activity in the
plasmasphere.

cnts o2 S5

Pleaae acknewledqe data p
Gene

__I'.;'h:n u=ing theas data.
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M easurements From Earth’s surface

The Kp index is ameasure of the disturbance of the geomagnetic field measured at Earth’s
surface. The scale ranges from 0 to 9 with no units. A Kp of 3 or lessis considered undisturbed,
aKp greater than 4 is considered storm conditions.

Go to: http://sec.noaa.gov/ftpmenu/index.htmil

SEC's Anonymous FTP Server
Select: [33 Plots of Solar-Geophysical Data

SEC's Anonymous FTP Server
Plots of Solar-Geophysical Data

Sdlect: [33 3-day Estimated Planetary K-indices Plots

(NOTE: Archives of plot files going back to June 1996 are found at the bottom of this page.)

SEC's Anonymous FTP Server
Plots of Solar-Geophysical Data
3-day Estimated Planetary K-indices Plots

Select: m (Choose the date you want to 100k at.)
(First entry is the current date.)
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If you had been monitoring the Kp index on adaily basis, on July 13, 2000, you would have
seen the following. Asyou can see, some disturbance in the Kp index had taken place on the
13" but that was associated with the solar event of July 12",

Estimated Planetary K index (3 hour data) Begin: 2000 Jul 11 0000L
9 | |
st |
? -
~H
T
6| R
4
g T
=
=P
=
51 =
S
2 L
1 L
{
Jul 11 dJul 12 dul 13 Jul 14
Univeraal Time
Updated Z00G Jul 13 23:45:02 NOAA/SEC Boulder, CO US

Each bar represents 3 hours of time. On July 14, the Kp index rose above 4 between 1500 UT
and 1800 UT.

Estirmated Planetary K index (3 hour data) Begin: 2Z20O00 Jul 12 GOOGUT
= ! !
8 — —
- |
-+
—
& . =
=
- 2 N
=
= -1
et
3 e
s
2 - —
Jdul 1= Jul 1.3 Jul 15
TTniversal Time
TUpdated Z0230 Jul 14 25:45:02 NOoAS "SEC Boulder, OO TUSA
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After subsiding dightly to 4 for afew hours, the Kp index rose to its maximum value of 9 at
1800 UT on July 15, indicating a very strong solar storm.

Estimated Planetary K index (3 hour data)

Kp index

Updated 2020 Jul 186 235:45:035

=@

1
2

Jul 14

Begin: 2000 Jul 14 O00oUT

Jul 15

Jul 16 Jul 17
Tiversal Time

NOAA /SEC Boulder, 0O USA

By the end of the day on July 17, things were once again quiet.

Estimated Planetary K index (3 honur data)

Kp index

Updated Z000 Jul 17 23:45:01

o

=

-

tn

W

z

1
Q

dul 15

Begin: Z000 Jul 15 D0000UT

E
dJul 16

| | II | | | | | |
Jul 17 Jul 18

Tniversal Time

NHOAA  SEC Boulder, ©O USA
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To check the Dst Index, go to the World Data Center for Geomagnetism, Kyoto:

http://swdcdb.kuqi.kyoto-u.ac.j p/index.html

World Data Center for Geomagnetism, Kyoto

f Home Page b,‘ WD - dnEn'uic . L. -Mogmet

J WDC-C2 \ ala Service

Geomagnetic Data Service

@ |ndices [AE, Dst, ASY/SYM, Kp, Q- and D-days and others]
@ Geomagnetic Field Data[Real Time, Archive]
@ Field Models [| GRF/DGRF, and others]

@ Miscellaneous [Data Catalogue, Publications and others]

Indices

1. AEindex [Since 1957]

SELECT >2. Dst index [Since 1957]

3. ASY/SYM indices[Since 1984] (with AE and Kp)
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Welcometo WDC-C2 KYOTO Dst index service

Contents of this Page:

SEL ECT>1. Near realtime Dst monitor
2. Provisional Dst index service

3.  Fina Dstindex service

Dst index Quicklook Test Page

Contents of services:
(note: thesefiguresareonly for non-commer cial monitoring pur pose)

The quicklook Equatorial Dst index is prepared by T. Kamei and M. Sugiurafor IAGA
Division V:Observatories, Instruments, Indices and Data.

SEL ECT>’ plot of this month (one month)

« plot of the last month (one month)

Thiswill result in adisplay of Dst datafrom the first of the current month to the present. The
datais shown both as a plot at the top (shown below for July 2000) and in tabular form.

il

tJ l J {_ : E Lo : L E Ll

1ng-Ge Lo ]

The result of the July 14 CME is apparent on Earth’ s surface by the large and negative swing in
the Dst value late on July 15.. Examination of the table shows that this time represents the onset
of the magnetic storm on the surface of Earth.
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