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Digital Satellite Imagery purchased by USGS
from DigitalGlobe and Space Imaging
Aerial Photography purchased by Sioux Falls

. from Horizons Inc.
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IMAGING’ DIGITALGLOBE

Visual Information. Yisible Resulis.




Purpose

eAnalyze the usefulness of high-resolution satellite
Imagery applied to local government applications.

— DigitalGlobe Quickbird —
DIGITALGLOBE
— Space Imaging IKONOS SPACE
IMAGING'

Visual Infarmation. Yisible Resalts.

eCompare high resolution satellite imagery to
traditional aerial photography.

eSpeculate on potential applications that may be
developed using the unique qualities of the
satellite images.



Data Used
Satellite Imagery

*DIGITALGLOBE QUICKBIRD & TALGLOBE
—Acquired June 27, 2002
—Multispectral color — 2.4 meter
—Panchromatic — 0.6 meter
SPACE

SPACE IMAGING IKONOS
_Acquired May 20, 2002 IMAGING
—Multispectral color — 4.0 meter
—Panchromatic — 1.0 meter




Data Used
Aerial Photography

*HORIZONS INC.
—Acquired May 3, 2002
—Color — .5 foot
—Panchromatic — .5 foot

& HORIZONS_




Project Location
City of Sioux Falls, SD

ePopulation 135,000
eArea 60 Square Miles
1,400’ above sea level

City employees 1,000




Sioux Falls Location Map

{




Major GIS Milestones

1990. City and Minnehaha County Purchase GIS
1992. Parcel Basemap Complete
1993. Converted GIS - Ultimap To Arclnfo

1994-1997. Public Utilities Digitized, Application
Design for other City Departments

1998. Converted GIS - UNIX To NT, purchased
first high resolution Digital Orthophotography (.5
ft. black and white)

1999. Coordinate System - State Plane to UTM




Major GIS Milestones

e 2000. Densified Survey Monuments - GPS

e 2001 - 2003. Spatial adjustment of all GIS data to
updated control and Aerial photos

GPS Surveys of key features
Loaded GIS data into Geodatabase (Oracle)
Designed/Implemented Sioux Falls GIS Web site




Sioux Falls GIS Users and Licenses

» Arcinfo — 20 sharing 13 concurrent licenses
o ArcView — 50 sharing 30 concurrent licenses
e ArclIMS -

e Other licenses

Spatial Analyst
3D Analyst C/ /
Survey Analyst —

C
Geostatistical Analyst gxgc"_ r—::z

Erdas Imagine
LizardTech MrSid Compression Software
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Image Date: May 20, 2002
Image Resolution: 4.0 m

Includes Material
©Space Imaging L.P.
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Image Date: May 20, 2002
Image Resolution: 4.0 m
1" = 200’
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Image Date: May 3, 2002
Image Resolution: 0.5 ft
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Aerial Photography
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Image Date: May 3, 2002
Image Resolution: 0.5 ft
1" = 50
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Includes Material
©Space Imaging L.P.

Image Date: May 20, 2002
Image Resolution: 1.0 m
1" = 50
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Image Date: May 3, 2002
Image Resolution: 0.5 ft
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Image Date: June 27, 2002
Image Resolution: 0.6 m




—
<
ad
LLI
<
n
|_
=
i
0
|_
O
@)
LL
©)
=
A
=
-
0

G e B e

| M.—2002




SONOXI - SINIdd1004d ONIA1iNgd







o
o
O
)
I
W
—
=
e
al
|_
O
O
LL
O
=
0O
-
.
2l

] .- r

[ s
| B -
L “‘ | 4
! 't ,'i | "-,\
. 2 ] ‘lr ‘
3 | . ; 4

‘,V ']
R
&l
|

| "E- T W~
| - % . -
*x{i -

.
i
-

b

%7 D000 " o

. y Y -
of N
</

e . i i 80 LS
. Image Date: 1993

_ . Image Resollution: 1.0 m T o .
Image Resol N . ke




A
<
v
L]
<
LuJ
LLJ
LL
LLJ
Q
<
Z
<
i
a

Y OFsIg,




)
®)
Z
O
X
LI
LL|
LL
LLJ
Q)
<
Z
<
4
a




O
s
0
'
O
>
@
Ll
L]
T
Ll
Q
<
=
<
o
a




= ,‘,:

ol 1
.
N0

ge 93
>t 'Imagp’r‘R'éfslutlon: .01

i

L




-,

w

I'Photog

rap.

a

- = A€ri:

- e 0

mrl‘n‘f‘ Ll (el (a)

L
t

Image D

70.5

o

-

ayi?,' ‘
101N

e

s
Date:gV
e'Resolu

8

i —

Ima

1VId3dV - ASNOdSdd AODNIOddING




et Jlkonos T T

2
n

‘_I-

.‘l:-.‘“ o “







o LB
o4 mm
ot /i G
7l A

Fom im

. 13- //é ,//”””M,
y 74\

i\ W%&W/
2

p A

N ¢ LA

N
o

a
=
A

> L

ialfPhotography;

4 :

Aer
Fu

By
.....

VI3V -53dN1v3ad ALITILN &E




=

)
O
Z
O
X
%
L]
v
>
I_
<
L]
LL
>_
=
—
I_
D

hI . e i
i- ‘,
_ P B l* :
' b, e
hly | 1
ImagelDate:} May;2052002" |




a
>
0
X
O
>
@4
0p)
LLJ
o
S
I_
<
N
LL
>_
=
—
I_
-

Ft ! uﬂ}?
b -
des)M al ImageDate:; &Eﬂ?% ‘_
(©)DigitalGlobe Image)




/
<
o
L]
<
p)
L]
o
S
I_
<
11}
LL
X
o
<
al







27,/2002)

0:6/m!

m
)
(=)
()
&
£

Includes/Materials|

DigitalGlobe™

ad1gXoIN0 - STINLYIH MHVd




~ Image)Date:$1993)
ImageJResolution:§170/m!




_
<
o
L
<
=
<
I
o
Q
o)
o)
_
LL

YO sig
o vy




B ;e St ;,,;,!-,J- >

L:omn

:

Image
Image

Includes

=

B

o0
5
o
=
L)
0
Q9
z
[
©




B
Image)Date: ‘June P
Image Resolution:50.6/m} w |

=
2
L
<
]
ol
=)
&
£©




-

-
:
Aes
mu
otd
e
£l

£

O0O0d - NIV1d doo14




|
3 < sy
B sy

£
<
v
L]
<
©)
Z
=
Z
<
_|
al

YO sig
o vy




o
o
@)
o
©)
Z
Z
Z
<
]
al




)
O
Z
O
X
©
Z
Z
Z
<
]
al




HORIZONTAL ACCURACY

K
&
~
N
S .
o I
i mnn
5 i
o
z s
°



)

June|27,2002
ImageResolution: ‘o-6/m ™ |

m
m

;

2
©
©
g
&)
=)
©)

NOILVH1SI93Y- ad1gX21N0




® _screenshots_ikonos.mxd - ArcMap - ArcInfo - |E |5|

—J Flle Edit Wiew Insert Selection Tools ‘Window Help
DB E& |+ E@ax oo dlfisn |2 &RE || e~ (& | @& 5| £ 2% E

[ oot anayst = | Lever [koros_coudee panimg =] A2 Ml || oo = | 2110 | e vt w0 [0 [P 2 B A 0 B B R B E
J@E::EC@Q“@NOM*&?E@JEdita;v j|Target:|

R

g

| k |! v | Tiasks ICreate Mew Feature

|»

B £F Layers
Bl B IKOMNGS GRS

O

B O ikonos_cloudfree_pan.img
Yalue

ILCIW:EI

GISRAS.COLOR_0SFT_2002
Band_1
Walue
High : 255

ILCIW:EI

(@
[
)
&
E
High : 2047 K
r
[
B
=

—
L
Q
=
G
X
LLI
-
I
nd
LL
<
|_
=
O
o
N
al
O

CamT @ (W (T

, . m

B
Displayls'i'umel E:meﬂ' J
Jgrawing" k(:)||]"£j£“.ﬂuial j|1DjBIE|£'&'£';'|

[ [z744045.63 1582645797 Feet |




% _screenshots_ikonos.mxd - ArcMap - ArcInfo

_J File Edit Wiew Insert Selection Tools “Window Help

=181 x]

JDB”H&M B2 @ X o o | & s

£t Xe

j|@‘@‘k‘? Eublisher"|@’J®@| "l J-’F@@E

—

J Spatial Analyst = ‘ Layer: IianDs_cIc:udfree_pan.img

o B

| rocls = | 1| 21 | B et 00 | DA [ B =4 Dl ] 0 | 5 [Em| 72 |

. EA
AE W

@anxutmdedsErons 7

s

@ J Editor ~ | - |! d | Tiask: |Create Mew Feature

| =

B b IKONQS GRS

O

B O ikonos_cloudfree_pan.img
Yalue
High : 2047

ILDW:EI

=] GISRAS COLOR_OSFT_2002
Band_1
Yalue
High : 255

ILDW:EI

5
—
—
o
=
S
>
LLI
—
<
nd
LLI
<
|_
=
O
o
n
all
O

j ‘ Target: |

L
L

Fy

L

-{ . =¥ : ! ‘;j'. e
SRS - :
: g T T eRm @ T
] -
]

Digp|a_|,||5|3ufl38| .0 o | eﬂ J

J Drawing ™ k O | - Hj 1= ||.f3.rial

o

cfo -]z o A- &~ 4

LI
—

[ [2243690.13 1532654447 Feet |



#® screenshots_ikonos.mxd - ArcMap - ArcInfo

=18] x|

_J File Edit ¥iew Insert Selection Tools Window Help

—
—
Qo
=
©
X
LL
)
O
Z
O
X
|_
=
O
ol
)
ol
O

[DBsE& | Bax|o = d|ise [ &eE

SIS ]

JEuinsher'|§’J@®| 'IJ*@ﬂE

J Spatial Analyst * | Layer: Iikonns_clnudfree_pan.img

xTaols ¥ ez N e S= N I R e & [E 2
| =] I |

o B

i Y A 3 J Editor = ‘ ~ |, = | Taski ICreate Mew Feature i ‘ Target: | E

CIEHERT KRN

B £F Layers
= B KONOS GPS

O

=] ikonos_cloudfree_pan.img
Yalue
High : 2047

Low: 0

GISRAS,COLOR_OSFT_2002
Band_1
Yalue
High : 255

Low: 0

Display I Source I

B
1

o E e EEEEE &SN

N ey w4 ™ ’

# '#.

30|24

J Drawing ™ k O ‘ - ﬂj = “Arial

Zfox Bz u|A- &~ 4 -

[ [2243891 .63 15326406.97 Feet |



#® screenshots_ikonos.mxd - ArcMap - ArcInfo

_J File Edit ¥iew Insert Seleckion Tools Window Help

©
—
-
o
=
S
>
LLI
n
@)
Z
O
X
|_
=
@)
o
n
¥
O

TERE T

B 15 *E

ru | “1:5?5 j ”E‘ iﬁ]‘k" J Publisher = |@’ J ® @I "I J Yo W

J Spatial Analyst ¥ | Laver: Ilkonns cloudfres_pan.img x| B J ¥Tools = ‘ | [# |Eﬁl5i IDEA (] ‘ it | i Zel (1] IR =0
J :: MG eaEsp Dk O M f 3 &y i J Editar = | ~ ‘! ‘Task: |CreateNeerature

j ‘ Target: |

B b IKONOS GRS

O

=] ikonos_cloudfree_pan.img
Walue
High : 2047

Low 0
= O GISRAS.COLOR_DSFT_2002
Band_1
Value
High : 255

Low 0

x| = F

Magnification: 400%o [Live]

= | 6 e B B & E| &

-p-rﬁnd‘-’
) L e, . W

Display I Source I

& 0|2

Jgrawing" hO|D'£j£

||Aria| j|1nj31g|£,&,_;,.,|

[ [z243707.13 1552644347 Feet |



® _screenshots_ikonos.mxd - ArcMap - ArcInfo

=18] x|

| File Edit View Insert Selection Tools Window Help

o~
L
o
=
G
>
LL
-
<
nd
LL
<
|_
=
O
o
n
all
O

JD@E%‘% Ex‘ﬂ“|\tf“1i?53 "IHE‘@‘R?JEUhIisher"@J@@l "IJ*@QE

e Xe

Spatial dnalyst * | Laper: |konos_cloudhies_pan.img | Bk || sTods v a0 = 2 e B [E 2
e

QRN @EDE R OB

=

El £F Layers
= b KONOS GPS

O

H [ ikonos_doudfree_pan.img
Yalue
High : 2047

ILDW:U

GISRAS. COLOR_OSFT

Band_1
Yalue
High : 255

ILDW:U

Display I Source I

DHEYEDEE &S

=

F A J Editor = ‘ ~ ‘! < |Task: ICreate Mew Feature
, o : y =X

j | Target: |
. ﬁ b ‘F iy

ol

al

302

J Drawing = k O ‘ - ﬂj 1= ||.f-‘uia|

LI

[ [zz43832.15 15309329.61 Feet |



® screenshots_ikonos.mxd - ArcMap - ArcInfo

=18 x

_J File Edit Wew Insert Selection Tools Window Help

D& EBX »a|d

1 *a

||1;?se -] ||E| ,@‘k‘? J Publisher |@v J @& = J ¥ %

J Spatial Analyst = | Layer: Iiknnns_cloudfree_pan.img

r B J KTodls ¥ ‘ | |EI’ME IDEHI (] ‘EJ’\ ‘ o S [ 0l ] ‘ 0 =

L1

EL LY
LA |

@@

= £F Layers
= W IKGNOS GPS

0

= [0 ikenos_cloudfree_pan.img
Walle
High : 2047

ILDW:U

GISRAS, COLOR _0SFT_2002
Band_1
Walue
High : 255

ILDW:U

©
(Q\
2
Q
&
S
>
LL
-
<
ad
LL
<
|_
<
O
o
n
al
O

Display I Source I

"D Dk QML S @JEdito;v |I~|!

D HyYe B EEEH &S

j ‘ Targek: I

hd ‘ Tiasks ICreate Mew Feature
b e T

i

A
s

302

J Drawing ™ k O | - Mj = ||Alia|

[ [z243339.51 15810177.61 Feet |



® _screenshots_ikonos.mxd - ArcMap - ArcInfo == %

IDEEE L 2BX | = b7 22| & K2 F || ewiner » (& | @ @[5 || £ 20 S| B 50
Spatial Analyst * | Layer. Iiknnos_u:lnudfree_l:lan.img ﬂ 2 J ®Tools * ‘ | ‘EmiE 10z 1] ‘ [ | = N N e | B [

CEHERT LER-RY ¥ -

—

_J File Edit Wiew Insert Selection Tools ‘Wwindow Help

g

B £F Layers
= B KOS GPS

)

= ikonos_cloudfree_pan.img
Yalue
High : 2047

ILDW:U

GISRAS.COLOR_0SFT_2002
Band_1
Yalue
High ; 255

ILDW:U

AN
—
Qo
=
©
X
LL
)
O
Z
O
X
|_
=
O
ol
)
ol
O

Dizplay I Snurcel
J Drawing v N () ‘ - Mj 1 ||Aria| . -

[ [2243451.51 15609959.61 Feet |




_J File Edit Wiew Insert Selection Tools “Window Help
DRSS+ B2@AX|a = b

o R
i N R EI@JEditn;v ‘F‘

©
(Q\|
L
Q
=
S
>
LL
n
@)
Z
O
X
|_
=
@)
o
n
al
O

® _screenshots_ikonos.mxd - ArcMap - ArcInfo

=181

2|l @%@

—

Publisher | @’

@wl o

|

i+ B EE]
G L I e

J Spatial Analyst | Layer: Iikonns_clnudfree_pan.img

[ oo = (8 | s st 0 [0 [ =0 O 1000 6 | B B E ) 2

[@@anzn@es @

B £F Layers
= b KONGS GRS

O

= ikonos_cloudfree_pan.img
Yalue
High : 2047

ILDW:D

| [EYW cisras.COLOR_OSFT 2002

Band_1
Yalue

High ; 255

ILDW:D

Display I Source I

=

e E D8

J Drawing ™ k ﬂ | - ﬂj 1= ||.f3.ria|

o

;,' b ‘ Tiasks ICreate Mew Feature

- e

j ‘ Targek: | E

[ [zz43712.15 15810189.61 Feet |



™
L
Q
=
G
X
LLI
-
<
ad
LLI
<
|_
=
O
o
n
ol
O

% _screenshots_ikonos.mxd - ArcMap - ArcInfo

=18x

| File Edit View Insert Selection Tools ‘Window Help

|[DEESE 4 BERX|a |7 1 [2] &) B || cwirer = [& || @ ST || £ %52 22 & =

J Spatial Anakyst | Layer. Iikonos_clnudfree_pan.img j @ il J “Todls ™ ‘ ‘ |Em5[ I0EH  [JFD ‘ﬂf\ | L= @ ‘ B E 2

J @E;: ‘ {m? 0 « ‘ @ h 0 4 é i i @ J Editor * | 3 |! i |TEIS|<: ICreateNeerature j ‘ Target:l E
— - =1 B pag 1% 91

E £F Layers
B M KOWNOS GPS

O

B [ ikenos_cloudfree_pan.img
Yalue
High : 2047

ILDW:U

GISRAS. COLOR _OSFT_2002

Band_1
Yalue
High : 255

ILDW:U

0 LE

2 |6 &l e Bl B & E| &l e e

Display I Source I

J Drawing ™ h O | - ﬂj = “Arial

Y. g AELELSE

izl Bz g A&~ by o

[ [z233624.47 1582640349 Feet |



% _screenshots_ikonos.mxd - ArcMap - ArcInfo

=18 x

_J File Edit iew Insert Selection Tools ‘Window Help

o
o
—
o
=
S
>
LL
-
<
nd
LL
<
|_
=
O
o
n
¥
O

[DEE@) bR eX |0 |$ |8 E |- |3 |@8 |& %80
J Spatial fnalyst = ‘ Laper. Iikonos_clnudfree_pan.img j @ il J YTadls ™ ‘ | ‘En,;[ (0EH| [JF ||§;’\ | L= 4 @ ‘ B [E 2
J @@:: ‘ @? 0 « ‘ RP k 0 4 "?m*. f i} @ J Editor * | ~ ‘! i | Tiast ICreateNeerature j | Target:l E

15

H £F Layers
= B KOS GRS

O

- =R B ikonos_cloudfree_pan.img
Yalue
High : 2047

ILDW:U

= GISRAS, COLOR_OSFT_2002
Band_1
Yalue
High : 255

ILDW:U

Display I Source I

D EYe EEEE G

J Drawing = h O ‘ - ﬂj i ||Alia|

[ [zz34051.14 158264494.52 Feet |



% screenshots_ikonos.mxd - ArcMap - ArcInfo

| File Edit Wiew Insert Selection Tools Window Help

™M
@
Q.
=
©
x
LLI
0p)
O
Z
O
Y
|_
Z
O
al
op)
al
O

=181

DS ES| 4 B@AX | |

& |[1:7e8 | 2 & w2

—

Publisher *

&

[ea—o|# =% 2

£ e e

J Spatial fnalyst | Layer. Iikonns cloudfree_par.img

AR

] Tooks v |8 [0 | Brse e 090 | DA | % =40 O] A

P& |ERBIED|?

[QREuNeeIEROMNL S I BE -

E £F Layers
= [ IKONOS GRS

O

=] ikonos_cloudfree_pan.img
Yalue
High : 2047

ILDW IZI

= OEETS

Band 1
Yalue
High : 255

ILDW:U

LOR_OSFT_2002

Display I Source I

J Drawing k 0 | - Hj i ||.6.rial

| ~ ‘ &~ ‘ Tiaska ICreate Hew Feature

J | Target: |

fAftz B 7z u|Ar &~ - o~

[ [z233631.14 15326949.49 Feek |



% screenshots_ikonos.mxd - ArcMap - ArcInfo = s

I——— | Fle Edi iew Insert Selection Tools Window Help

o
™
L
Q
=
S
>
LL
n
@)
Z
O
X
|_
=
@)
o
n
al
O

[DEEa X |oxsm 2 &em

R xe

—

Eublisher'|@’J®@| "| J*EIQE

J Spatial Analyst ‘ Layer: Iikonns_cloudfree_pan.img j ol J YTools | | |Em5[ I0EH: (] ‘Ef\ ‘ L O 0 Y | B E 2
J@E:: o @0“ [éﬂ k 0 Mé f i} @ JEditD[" | [ 3 |4‘.'" |TaSk:|CreateNeerature j|Target:| E

B £F Layers
= W IKONGS GPS

O

.E ikonos_cloudfree_pan.img

Yalue

High : 2047

ILDW:EI

= [0 GISRAS.COLOR_DSFT_2002
Band_1
Yalue
High : 255

ILDW:EI

Dizplay I Source I

= U

" Magnification: 400% [Live]

=0

Jgrawing' k@|D'£j£“Alia| jlmjﬂfﬂ i'&'i';'|

[ [z233827.14 1582627416 Feet |



a
L
0
<
0
LL
Z
o
O
_
O
O
a
o
0
X
O
>
@

PROCLETI

Includes Mate ol
Image Date: June 27, 2002
Image Resolution: 2.4 m




; I S
City of Sioux Falls

Ikonos

o
LL|
o
<
Y
LL
Z
e
O
_
O
O
0p)
O
Z
O
X

YO sig
o vy

Includes Material © Space Imaging L.P.
Image Date: May 20, 2002
Tmage Resolution: 4.0 m




QO
=
|_
<
ad
Z
O
|_
<
O
-
al
al
<

SATELLITE IMAGERY POTENTIAL APPLICATION SUPPORT RATING
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Crime Incident Mapping
Crime Scene Mapping
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Hazardous Storage and Spills
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Flood Area Designation and Map Owverlays
Growth Mapping

Land-use Mapping

Major Street Plan

Population Studies

Resolution Maps- Council Meetings
Subdivision/Development Mapping
Transportation Corridor Modeling and Mapping
Vacated Land Management

Zoning Mapping

Construction Detours

Cost Recowvery Projects (Cost estimates)

Rating
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APPLICATION RATING
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SATELLITE IMAGERY POTENTIAL APPLICATION SUPPORT RATING

(10 = Completely Supports, 5 = Somewhat Supportive, 1 = Does No Support)

CATEGORY/DEPARTMENT DESCRIPTION Rating
Public Works Detention Pond Locations (8]
Public Works Easements 5
Public Works Flood Control Facility Maps 1
Public Works Flood Control Levee Contours 1
Public Works Future Sanitary Sewer Plan 10
Public Works Future Water-main Plan 10
Public Works Lights Design and Engineering 1
Public Works Lights Facility Management 3
Public Works Maps for Council Resolutions 5
Public Works Parade Route Maps 10
Public Works Permit locations-Utilities, Sidewalk, Etc 3
Public Works Property Base-map (Parcel polygons) 6
Public Works Property Base-map (Platted lines, text) 6
Public Works Railroad Mapping 5
Public Works Right of Ways 5
Public Works Rivers and Lakes 10
Public Works Sewer Basin Boundaries 8
Public Works Sewer Cost Recowvery Projects 10
Public Works Sewer Design and Engineering 1
Public Works Sewer Facility Management & Modeling 3
Public Works Sidewalk Handicap Ramp Inventory 3
Public Works Sidewalk Replacement Projects 3
Public Works Storm Basin Boundaries 8
Public Works Storm Design and Engineering 1
Public Works Storm Facility Management & Modeling 3
Public Works Street Centerline Network 8
Public Works Street Design and Engineering 1
Public Works Street Facility Management 3
Public Works Street Pavement Markings and Painting 1
Public Works Survey Horizontal Control 3
Public Works Survey Vertical Control 3
Public Works Topographic Contours 1
Public Works Traffic Signal and Sign Facility Management 1
Public Works Transportation Planning/Traffic Forecasting 10
Public Works Urban Area Boundary 10
Public Works Utiliity Service Areas 10
Public Works W ater Design and Engineering 1
Public Works W ater Facility Management & Modeling 5
Public Works W ater-main Pressure Zones 10
Public Works Well Sites 3
Public Works W etlands 8
Sioux Falls Transit Location Map (Shelters, Bench) 5




Price Considerations

e Cost varies greatly:

— In general: More resolution & accuracy = More $$
* Aerial products range $165 - $2000 per sg. mile
o Satellite products range $130 - $650 per sg. mile*

 Satellite Imagery compares favorably with
aerial in price

* Rough prices gathered from online sources in Spring 2003. Prices are
updated often and vary widely depending on product & performance.
For more accurate prices please consult the vendors.



Conclusion
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