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«  Density—outputs the number of pixels that have the same class value as the center
(analyzed) pixel. This 1s also a measure of homogeneity (sameness), based upon the
analyzed pixel. This is often useful in assessing vegetation crown closure.

«  Dwersity—outputs the number of class values that are present within the window.
Diversity is also a measure of heterogeneity (difference).

«  Majority—outputs the class value that represents the majority of the class values in the

window. The value 1s defined by you. This option operates like a low-frequency filter to
clean up a salt and pepper layer.

«  Maximum—outputs the greatest class value within the window. This can be used to
emphasize classes with the higher class values or to eliminate linear features or boundaries.

*  Mean—averages the class values. If class values represent quantitative data, then this

option can work like a convolution filter. This 1s mostly used on ordinal or interval data.

«  Median—outputs the statistical median of the class values in the window. This option may
be usetul if class values represent quantitative data.

«  Minimum—outputs the least or smallest class value within the window. The value 1s

defined by you. This can be used to emphasize classes with the low class values.

«  Minority—outputs the least common of the class values that are within the window. This
option can be used to 1dentity the least common classes. It can also be used to highlight
disconnected linear features.

Rank—outputs the number of pixels in the scan window whose value 1s less than the center
pixel.

«  Standard deviation—outputs the standard deviation of class values in the window.

+  Sum—totals the class values. In a file where class values are ranked. totaling enables yvou
yroximity to high-ranking

to further rank pixels based on their
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@ 7.1.2 E¥,9#r (search analysis)

Proximity analysis determines which pixels of a layer are located at specified distances from
pixels in a certain class or classes. A new thematic layer (image file) is created, which 1s
categorized by the distance of each pixel from specified classes of the input layer. This new file
then becomes a new laver of the database and provides a buffer zone around the specified
class(es). In further analysis, 1t may be beneticial to weight other factors, based on whether they
tall inside or outside the buffer zone.
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Streams

Original layer After proximity
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7.1.3 $8tR9#r Cindex analysis)

Basic Index

Apnplication Example

;
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AT

Weighting

Soils Irmportance
9 = good *1
5= fair 1

1= poor 1

Weightin
Slope Impgnantg:e
9= good 2
5 = fair x2
1= poor x2

Weighting
Impartance
*1

1

X1

Cutput values calculated

2 BT B A R A



&

KANASE LB RIAERERKE, HRAPF ZLHARE
B -F (weighting factor ) #4T48m, &4 —AN#76) 540 BE 4.
. BE K EFMBinslope.imgh L3E 5%+ A B Kinsoils.img, 254
BAXE H F5F 1084748 Am.




& % K%
GISFF & N [R5 HLs

1 BT B RAZE R A 1 X




7.1.4 &IN5 %1 (overlay analysis)

Basic Overlay

Application Example

Criginal Slope
1-5 = flat slopes
6-89 = steep slopes

Recoded Slope

0= flat slopes
9 = steep slopes

Land Use

1 = commercial
2 = residential

3 = farest
4 = industrial
E = wetlands

Owverlay Composite

1 = commercial

2 = residential

3 = forest

4 = industrial

5 = wetlands

9 = steep slopes

(Land Use masked)
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@ 7.1.5 VA5 #1 (summary analysis)

ARIE A A K 2 A — ARG %t £ 45 (cross-tabulation
BibRE ), AT zoneXH RIXA FTA classk & ¢ T =
BEER. aoFLIMMEL, TAT—RRRAZAHERLIEMRELX
Z AR B R i 5T

JRI=1EY
g!] . E %%,J }ﬂ é’\% File Optionzs Wiew Help
/\ 9 ' a Zone layer: d:/program filezfimagine 8 6/examples/lnlande.img
—1 [ |
Zone no. I EI 0 / b
TR MRS ILIHEL-’-‘-.N#DE"-.-’ELDF'ED
Class layer Iu:l:.-"pr-:ugram filezfimagine 8.6 eramplesnzlope.img
Class || Clazz Mame | Count | X | Hectares
0| 0degrees 5329 45.80% 47361
1/ 1 degrees 2351 20.20% 211.59
2| 2 degrees 1436 12.34% 129,24
3| 3 degrees 100 3.60% 0,09
41 4 degrees atey 4.99% 5229
B[] 5 degrees 293 2.52% 2637
G| 6 degrees 2 1.90% 19,89
7| 7 degrees 159 1.37% 14,31
8| 3 degrees 93 0.84% 8.8z
9| 9 degrees B1 0.52% 5,49
100 10 degreesl 35 0.30% 315
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input layer 2 data values (columns)

1 2 3 4 5

input layer
1 data
values
(rows)

() () il il il

| : 4 3
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Unlike overlaying or indexing, the resulting class values of a matrix operation are unique for
each coincidence of two input class values. In this example, the output class value at column 1,
row 3 1s 11, and the cutput class at column 3, row 1 1s 3, [f these files were indexed (summed)

instead of matrixed. both combinations would be coded to class 4.
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@ 7.2 #MHIFE (terrain analysis) —
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Topographic data are essential for studies of trafficability, route design,
nonpoint source pollution, intervisibility, siting of recreation areas, etc.
Especially useful are products derived from topographic data. These include:
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Topographic data and its derivative products have many
applications, including:
» calculating the shortest and most navigable path over a mountain
range for constructing a road or routing a transmission line
 determining rates of snow melt based on variations in sun shadow,
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@ 1.2.1 SEEGHIEENK

¥ ASCIIAL & 4. Arcinfoégcoverage, & XA fe gk XA F (54
mREE XA (surface) . ERDASEATING L, @& K (—KkE A
X)) HEFELEE (ZREZAXN) HE.
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31 39 38

45 48 4 30

DEM or regularly spaced
terrain data points (Z values)

Tepagraphfc image with
grid overla
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@ 7.2.2 ESH (slope ) =’ GISFH&NEHHRHL
a b c
Pixel X.Y has 10m 20 m 25 m
elevation e,.___\
d -~ e f 22m 30 m 25m

a,b,c.d.f.g.h, andiare the elevations of
the pixels around it in a 3 X 3 window.

Ax = (Ax; + Ax, + AXx4)/3 X X

elevation values of pixels in a 3 x 3 window, as shown above
x pixel size = 30 meters
v pixel size = 30 meters

, !
g — '\/(31)2 +(Ay)? slope in degrees = tan‘f(.s-) X %
2
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10 m

20 m

25 m

25 m

slope in degrees = tan~/ (5) X

[ 80

_—10—4+7 _

—0.078

30 X 3

e tan~/ (0.0967) x 57.30 = 5.54
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@ 7.2.3 iR m%924r (aspect )

An aspect image is an image file that is gray scale coded according
to the prevailing direction of the slope at each pixel. Aspect is expressed
in degrees from north, clockwise, from 0 to 360.

Due north is 0 degrees. A value of 90 degrees is due east, 180
degrees is due south, and 270 degrees is due west. A value of 361
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Pixel XY has a b c
elevation e.
R\
d e o f

g h i

Ay = (Ay, + Ay, + Ay,)/3
Ax = (Ax,; + Ax, + Ax4)/3
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@ 2545

10 m 20 m 25 m

22 m 25 m

1.98 radians = 113.6 degrees

aspect = 180 + 113.6 = 293.6 degrees
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@ 1.2.4 549 (level slice)
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@ 7.2.5 H#2BA® (shaded relief)

A shaded relief image provides an illustration of variations in elevation. Based
on a user specified position of the sun, areas that would be in sunlight are
highlighted and areas that would be in shadow are shaded. Shaded relief images
are generated from an elevation surface, alone or in combination with an image
file draped over the terrain.

Itis |mportant to note that the relief program identifies shadowed areas—i.e.,
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@ 7.2.6 HIFEEIEAIE (topographic norm& i ze)

Digital imagery from mountainous regions often contains a radiometric
distortion known as topographic effect. Topographic effect results from the
differences in illumination due to the angle of the sun and the angle of the
terrain. This causes a variation in the image brightness values. Topographic
effect is a combination of:

o Cicentumination —the orientation of the surface with respect to
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é 7.2.7 HWH&EZ4 (raster contour) -
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