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EDMUND HALLEY - 1715 & 1724

CITIZEN SCIENCE
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MADEMOISILLE DE ST LAURENT - 1781

GEOGRAPHY
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FIGURE DU PASSAGE DE LA PENOMBRE DE LA LUNE SUR LA SURFACE DE LA TERRE,

Pendant 1'1‘3(‘“[)1‘0 de Soleill annulaire du 23 Avril 1781.
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GEORGE SMITH, 1748 - GENTLEMAN'S MAGAZINE
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JUAN ANTONIO DE MENDOZA Y GONZALEZ, 1727

THE NEW WORLD
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CASSIAN HALLASHKA, 1816 - ELEMENTA ECLIPSIUM
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GRAY & BOWEN, 1831

FIRST US ECLIPSE MAP
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RICHARD PROCTOR, 1871

MOTION
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Dec. 1 ut 4h. Om. a.m., London time.

IITI.—CENTRAL ECLIPSE, BETWEEN JAVA AND

Dec. 12, about 5h. 40m. a.m., London time.

V.—CENTRAL ECLIPSE J ENDING.
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CHARLES B HILL, 1889

TYPOGRAPHY
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CONNAISSANCE DES TEMP, 1912

B I A CCLIPSE ANNULAIRE-TOTALE DE SOLEIL DES 16-i7 AVRIL 1912.
deux des points d'ou l'on peut en observer les phases principales

Les heures sont exprimées en. temps moyer. de Paris
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L'’ASTRONOMIE, 1912

COMPUTATION
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ILLUSTRATED LONDON

NEWS, 1919
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LNER, 1927
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AMERICAN EPHEMERIS, 1947

PHENOMENA
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TSINGTAO OBSERVATORY, 1948
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i =
CREMLERAARDEA

Map 2

\Annular Jolartclipse of May g 1948

GEREEY EEiRa e T 2/ \@?J;fw .
Note : 7he 7imes are expressed in Upmversal Time \ N A\-‘\ <\t orghiarn, )()( \tbr’”t( ‘Q/
\’"\; /A,ﬁ 2 \v?z )/”

Q (/

=\ % /3 = \
\);\\/ . ? A ;‘ Xf\ﬂ”’(%’"\w,/
it A AR~ ZAX/
. % L)a,fe} @ A”;\@\\
{ \ 2 YA

| e >* A

3 ‘“\r\*’ N\ W""%“ Sxiling Ko
| 7alyuan

,B Z 7 "‘" SR < —— ,4.\ ket \
) : n‘:(ﬁe SR e ¥ G072

H“'//J/ mxj M o‘rg‘ \:\\<

i ﬂny»éoz\\ ﬁ;/ Y a1

: N"gﬂ ,40 : B S oV VB AN, 4
-3\ S xa Qé SE 3 \D/ﬁ'& A = \?\ ~

v&?‘«*\ﬁ‘?ﬁ@;
ﬁ,u_‘
¥

° he. nru& \,
/V21f7 Ind \t«@han nar
ﬂ/ Her\é?[! MH‘D\M‘: 5,.14 Jhaners aﬂ/

y‘»\\ [Sgo }mn/
N Ly
ﬁoé *o @//K;Qkagn é 5k ”7]\\ gﬁ\ ;\2 o7 W’AO?

T NI chang

LR .j [q/u /vdn_f/ Jox
N
C;un /( »j\ \/ } ® / \ r#-av/\/anc

C/mﬂq\/oly
? 2N Kﬁu'lj;/ @

Zo‘m *‘tﬁ ‘k'\ #/] J
Henq)/anj] q

Ziovd N LY i A Tun
2 2?\ i ,) o oy a"”’"’"’ \ {] f‘»;h 5

% 1 fon

K *’ﬁ‘* ) PG
6ﬂy?<a”j «(U/)//Nﬂg 7~ : : y ,\ “Kw'slig \/z > 1
B S

N & Wua};
~ j:«)c an?‘

Jﬁ
. ¥ {
rm)n; L {y‘ . . M\Hary/(on_g
59 ﬂ)‘;‘ rw\ ,V
)’ak/w:\lk\ \ ¥
i!ﬂk =

\& {I;J/r arr)

2 I //
Wi

N P\n«am,v\ B Ta/«‘_"' ~




©
©
o
i
Z
LL
LL
—
e
LL
A
Z
<
>
_
<
LL
-J
U)
O
o
O

Ad
LL
—
D
all
=
O
O

MEEUS




FRED ESPENAK, NASA, 1979 TO PRESENT

AUTHORITY

Total Solar Eclipse of 1991 Jul 11

Geocentric Conjunction = 19:06:11.1 UT 1D =2 295962
Greatest Eclipse = 19:06:04.7 UT ID. =2 49.295888

Eclipse Magnitude = 1.0800 Gamma = -0.0043

Saros Series = 136 Member =36 of 71
Sun at Greatest Eclipse Moon at Greatest Eclipse
{Geocentric Coordinates) {Geocentric Coordinates)
RA =
Dec. C
S.D.= 00°1¢
HFP = 01°01'17.7

External/Internal - External/Internal
Contacts of Penumbra ’ Contacts of Umbra
Pl = 16:28:46.4 U T - Ul=17:21:40.7 UT
P2=18:17:493 1 I2=1 3




JAY ANDERSON, NASA ECLIPSE BULLETINS &

METEOROLOGY

Total Solar Eclipse of 1999 August 11

Fi1GURE 22: MEAN CLOUD COVER IN AUGUST ALONG THE EcLIPSE PATH
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J. Anderson, Environment Canada - 1997 Jan

Figure 22: Mean cloud cover (in percent) along the eclipse track as determined by satellite measurements from eight years of analysis (1983-1990). These data
are collected and analyzed globally from a number of satellites (International Satellite Cloud Climatology Project), and processed by computer. It provides an

excellent comparative database for different locations around the globe. Statistics are collected over a 5° by 5° latitude/longitude area, and represent the large
scale cloud characteristics of an area. Small scale variations are smoothed out.
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FRED BRUENJES, 2001

(YY) P

000 a4~

0000 e o R te T
00000OMMS
000000000 -
000000 NAANNANAAN
0000 ANAANNNANANA
0000 ANANANNANNYYY T T
® 0000888 AA~ANNNNNN ()
® 00000 AAAAANNNNNNN T
o JIXIXIXILLLLLLISIlslslelal0ENNS IO
0000000008 AAAAANNANNNNTY (YT L Luww
000000000OQMRMANAAAANANNNNNNTYTYTD _ Liuvwww
000000000 AAAAANANNNT T T Lluwww
000000000OQQRRMARANAAAANNNNNYNTY ") L uvwww
0000000008 ARAAAA~A~N~N~N BT " " " Luww
000000088 NANAAANANNANNTTY T () L
00000O0BMQAMRNRNAAAAAAANNNNTYY (YT Ll Luviww
000000 AAAAAANNNTTY T T T L Lw
0000BNARNARNAAAAANNANNN oo
000NN AAAAANANANAN
ooooaamnnnnnAn
00000 LAAAAAAA
00000GRAAAAAAN
00000OGGEAAAA
0000 serrrrr
00000 rrr
I A XXX 1 dddg
00000OOGOEOTS
000000OCGOTS
00000000C
0000000

CREATIVITY

Copyright 2002 Fred Bruenjes - All Rights Reserved



GUY OTTEWELL, 1994

3D VISUALIZATION

1994 May 10
17:00 UT

flight of
the Earth
N1 minute

ﬁ/gh[ Of[he u
(fe/at/'Ve to Ea

mbra jn 1 hour
rth Center)




MICHAEL ZEILER, 2009
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the shadow of the Moon

Beijng Ancient Observazory

SRS

Nine eclipses from Saros 136

TN
i
g

S ,77;: "-@‘
‘s\’; *"""l'ﬂifi\‘«\:

Q.

Visiting the point of longest eclipse

X 27 Kagoshema and Sakurajena volcano

| / - ‘5
g S =
£ =D S ==
§
S for breaklas
Southern fim g o
 Of 0l solar gy
Sky map during eclipse
4 Eclipse from space 2 %
Predicting Baily's Beads oo madow o 8

ey




ESRI ARCGIS TERRAIN MAPPING

SURFACE
MODELING

MICHAEL ZEILER

Lidar points with breakline;
along a mountain top.

Elevation gradient, hillshading, and
triangulation.

Elevation gradient, hillshading, and
calculated 2-foot contours. Map scale is
1:400; successive lidar points are spaced
about (Nl(’ﬁ)ol apart.

218  Modeling Our World

Terrain datasets can be made from different types of data. These include
lidar and sonar points, breaklines and points derived from stereo photogra-
phy, and other forms of survey data. The supported geometry types for input
feature classes include points, multipoints, polylines, and polygons. Multi-
points are used for large datasets such as lidar point collectio

The ability to incorporate a variety of data types into the definition of a sur-
face offers maximum control to sculpt an accurate representation. Surface-
specific points capture peaks and pits. Mass points add overall form and
control. Breaklines indicate abrupt changes in slope that occur across linear
features. Polygons delineate flat areas or areas of no data.

Hard or soft surface feature types

Hard and soft qualifiers for line and polygon feature types are used to
indicate whether a distinct break in slope occurs on the surface at their

locat This information influences the behavior of the natural neighbors

interpolator. It interprets the terrain surface as smooth except when crossing
hard lines and hard polygon boundaries. The natural neighbors interpolator
is offered by tools that export a terrain to a raster, interpolate shape, and
surface spot geoprocessing tools. All the surface feature types other than
mass points support the hard or soft qualification.

Below are contours derived from a raster exported from a terrain dataset
using the natural neighbors interpolator with soft and hard breaklines.

Contours derived from soft bre

Some examples of hard features are lake shorelines, streams, building pads,
curb lines along roads, and road cuts. Some examples of soft features are
study area boundaries, ridge and valley lines for smooth or rolling topogra-
phy, void area boundaries, and contours (contours can also be added as mass

A terrain dataset mistakenly built without Same terrain dataser with a clip polyge
P polygon. its bounds




COLLABORATION WITH BILL KRAMER, KAGUYA LASER

ALTIMETER

LIMB CORRECTION

Annular Solar

- upnire

ayam

angan

Map by Michael Zeiler, October 2009
Eclipse duration calculations by Bill Kramer

Eclipse path predictions by Fred Espenak, NASA/GSFC
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COLLABORATION WITH XAVIER JUBIER, SOLAR ECLIPSE
MAESTRO
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PHENOMENA PREDICTION

DOUBLE DIAMOND RING

Eclipse annulaire/totale de Soleil du 3 novembre 2013
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ANIMATION

CHASING THE UMBRA

The Great American Eclipse
of August 21, 2017 42;

?:56 a.m. PDI
10:56 a.m. MDT
11:56 a.m. CDT

12:56 p.m. EDT



ANIMATION

VIEW FROM MOON



GREAT AMERICAN ECLIPSE.COM

INSPIRING THE PUBLIC
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LUNAR ECLIPSE

ANIMATED INFOGRAPHIC

TOTAL LUNAR ECLIPSE OF OCTOBER 8, 2014 GreatAmerican w
Eclipse.com
North
garth’s penump,. Universal Time is New York 4:00 a.m. EDT
8:00:20 UT Chicago 3:00 a.m. CDT

Hawaii 2:00 a.m. MDT
Denver 1:00 a.m.PDT
Los Angeles  10:00 p.m. HST
Sydney 7:00 p.m. AEDT
Beijing 4:00 p.m. CST

West

Partial eclipse begins
at9:14 UT

Total eclipse begins

at10:25 UT
Total eclipse ends
South at11:24 UT
Path of Moon through Partial eclipse ends Side of Earth

the shadow of Earth at12:34 UT facing the eclipse



2014 PARTIAL SOLAR ECLIPSE

SYMBOLIC

Great
- American
\, Eclipse.com

This map shows eclipse magnitude,
the maximum fraction of the Sun's
disk which is occulted by the Moon

Partial solar eclipse of October 23,2014
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DIRECTIONS

INTERACTIVE WEB MAPS

OPTIMIZE AND STREAMLINE MAP PRODUCTION

TABLET APP - ATLAS OF COMING ECLIPSES

TABLET APP - ECLIPSE PRIMER & ROAD ATLAS FOR 2017
BUILDING OUT

GUEST BLOGS

WEB FORUM


http://greatamericaneclipse.com

THANK YOU

QUESTIONS?



