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Raster data : g,9/5L

*» Raster Elements
Grid cell (pixel)
Resolution
Coordinate system
Coordinates
Origin
Extent
# rows
# columns

cell (pixel)
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<z Raster data : g,el5b

+*+ Raster Elements
Grid cell (pixel)
Resolution

Coordinate system
Coordinates ’ * \
Origin
Extent
# rows
# columns
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<z Raster data : g,el5b

/

++ Raster Elements

Grid cell (pixel)

Cartesian UTM-Projected
- Coordinate System Coodinate System

Resolution R
Coordinate system : cojumn 6,000,000

4

. height 3 - n
Coordinates raster North :
O —= 1 row
rrgin 0 o
g 0123 4567 E*E'DD'SESMW East 300,700
Extent e
X,y coordinates are 5,1 coordinates are
300,500 E, 5,900,600 N

#rows

# columns
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<z Raster data : g,el5b

+*+ Raster Elements
Grid cell (pixel)

Resolution E .
Coordinate system ;g %
Coordinates =
o

Origin 5 E

=
Extent c

= — Y 5
# rows | |

X-coordinate _
Maximum

# columns Minimum
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e Raster data : g,el5b

** Raster Elements
Grid cell (pixel)
Resolution
Coordinate syste
Coordinates
Origin
Extent
#rows
# columns

Image space Coordinate space

A y' Grid Location {XY)

columns -

rows

v

Y Rows 8
Columns &

il m| o ol o es

1

1

2
2
2

5

1
]

Cell size .
List of cell values

M11122431122243612225466222543662252446625525443544525444444254]
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 Operators
Map algebra and Raster Calculator

« Areal functions (local, focal, zonal, global)

« Surface generation
Topographic analyses (hillshade, slope, aspect, contours)
Applying transparency (drape)
Density
Spatial Interpolation
« Geometric correction (georeferencing)

« Other Specialized functions
Hydrology, Image Analyst, 3D Analyst

 Require use of ArcGIS Spatial Analyst extension
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« Practical considerations (formats)

 Raster overlay gueries
Example: [elevation > 2500] AND [slope > 20]

 Raster overlay calculations
Example: [soil_depth_1990] - [soil_depth_2000]
« Zonal Statistics

« Raster terrain functions intro (hillshade,
slope, aspect, contours)

Viewshed Analysis S 0Ca
 Neighborhood Statistics

« Distance Functions

« Spatial Interpolation

— Local
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CEMESRI's Raster Grid)ESRI g jiw, 631>

bug sypw, gl ool paars w9 : GRID o 313 (S 2
ESRI g 4l -3
gtbly (o0
L.’. ﬂoat) st Slacl O g A LS’BJ‘“’ LSLQ"’*’))‘ - 5‘3!‘1“9"?'3""5:’.1% 4
! _ Gl S g i
Spdy oo |y (integer) b 4 (real 50l st o B

oy 0315 S8 3JU1.6
(Integer rasters) s.b sae L o o,

as Hlid w1y dlwgn slo ools

35,0 HSs  Shg ¢ oamb sae v sloJgles

slyp «(Floating rasters) _asa> sse L o,
15 918 gy elS” (sl oy
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amieteger vs. Igloating Point Grids

1 4 | 4 1
® Integer GRIDS > 5 ,
= value “attribute table”
- 1 S 1
has two fields: iy
* VValue 1 | VALUE | COUNT | TYPE
— -
. Count r 3 |3 1 12 Maple
* plus user-defined 2 [ £ 8 e
: 3 4 Field
(by grid cell class) S N
4 5 Hickory
/ 5 4 Pine H

® Floating point GRIDS
m no attribute table 2 NO DATA

B more than 2048 different
cell values




J & oL dlaxi GRID (g w83 S
® GRID = raster data structure developed by ESRI
® Two folders — INFO and GRID

@ .adf = arc data file

m dblbnd.adf = spatial extent (boundary) of grid

m hdr.adf = stores grid type and cell resolution

i log = log file stores history of commands

= prj.adf = projection info stored in text file

M sta.adf = stores statistics (min, max, mean, SD)

m vat.adf = value attribute table (integer grids)

m w001001.adf = stores the cell data

= w001001x.adf = stores indices of values of wO01001.adf

Copy, modify, move using ArcCat... never use Windows Explorer!
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GRID warning

GH
-

® Grids are collections of files

® Never move, copy, delete, rename, or otherwise
alter grids in Windows Explorer — always use Arc
Catalog

® Grid names must be less than 13 characters
# NO spaces in names
®= No spaces in folders or pathnames
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(Raster File Formats) g s , (glesto 8

® GRID FY1 |
= Too many folders/files > easy to corrupt
m Full resolution, required for select ArcGIS functions...
® ERDAS Imagine image (.imgQ)

= All data in one single file .
@ Best full resolution format | S3aveYyourraster data layers
® TIF il in an Imagine file format!

= Full resolution, a few files, very large file size

= Used universally
® MrSid

= Compressed (data loss), proprietary format

= Don’t geoprocess this type of data...it will uncompress!
® JPEG2000

M Best of compressed formats! No loss of data!

M Only use as input, don't ever output jpeg GIS layers
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Jos b Hl5 516wy @ilgd

iyle IS aws Ll
1. Local —single cell locations ( Jolw 4 Jslw)

2. Focal — locations within a neighborhood of cells
(Jobw 2 & jslme b (Sobuar (bl arsln)
3. Zonal —locations within zones ( s 4>l s L S5 o)

4. Global — all locations/cells ¢ _s)
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L suoeir 2 Jos w51 (6 puw ) &lgd

Local
Cell by Cell

Global
Focal -
“Neighborhood”
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R B ter Overlay Queries)  Slwgmod  lyiow »

s .1

o & . . . . Aad 2 . .
) SLsrenr Slos 65559 Joo 5l ye S, St S A
o o g g i .3

Lg ol LQLQ d..‘sf)[ 4 d_, & ._S_, & Len, Guﬁjﬁh’:’ ﬁbw‘goma’\i’&g 4

| S o 0
. ol e L' et g
P 39> Slabwe oozl peewn G b 5l 00 2989 opld il B
L | w0313 SIS0 3JU1.6
. A )
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)

DD ¢ sy Sgrod Sz b 12 Slos

s .1

wb 99 g,uf).: J.aLw Sy LsLW)J Ls ch).ﬂ.o.c’:’ dfs*deZ
50 Mgt 9 i .3

:dg.o.; J)O ‘) 445! 9 &bwfb?‘pd&ik 4
w;jwlﬂday GALoquuc\SGQ.EL..o )9.5909‘:&,‘:,; 5
oy 0315 S5 ).JM«G

S oo Culey Y o 5l ol Lse a5 ibl
Query example:
[elevation > 2500] AND [Slope > 20]
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@IV erlay Calculations) SWégeed luwlxe

Sy » Ny (Map algebra ) b & b 5l s Slloe % o ekl

. 2
loasls b sges Sy 1, a¥ g abal, olon U ssd Jleel b 4y dét"‘%i W9M =

.O)g‘ ww‘)mt}tsotjw‘)).‘m&)gﬁowwés ‘.ﬂ?‘bd‘“)

S oo olul was Y (S Elewloa %® ailolew 9 otlp S0k
ol B> 4 ) b b o

Vooo e sldlo o SB cé) 00 acwlxe Jlis 2559 0pl> il> B
. : oy 0315 S8 3JU1.6
(Soil_depth 1990) — (Soil_depth _2000)

| |

4

.
%, Raster Calculator g "
¥ Map Algebra expression Raster Calculator

_______ Cenditional : Builds and executes a
l;“;“;l \é/l;“;“él Eij: 1 2?{:?!532135 T;Eil::rpaythpn
ILIILIILI \;/ILII}_:“'_I Sethull ﬁ]}{;tr?axc:: a calculator-like

— —— —r—r—r— | Math

Llla]la] el e)a]] a

Lo ) BB 2=,

Output raster -
C:\Wsers\Phonix\Documents\ArcGIS\Default. gdbrastercalc [,‘-_'—'H 4

[ K, ] | Cancel | |Environments... | | << Hide Help | | Tool Help
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OUTGRID

VALUE=NODATA

INGRID2

Expression:
OUTGRID = INGRID1 + INGRID2

Mép Algebra

oo oo 4 ﬁ ‘Hh. :JI oo I
aala ggas guds L aiea;
ob g ala agg

ala adlgid

Warning: NODATA in
(anywhere) means
NODATA out!

olds 1

S 79 (S .2

Sl o Al .3
S (0 ;

alolw g oty AL 4
o e prite

3559 08> g . B

oy 831> S 5JL1.6
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a™™» (Raster Calculator Warning) ,;..,g

Sype 4 bty dntegen b sle osls 5,50 0% R
- S 290 S .2
295 dlne gs""“b ST i o aidis B

9 J.sg) < O )‘ 6)'.“&‘ Slae! LS’LiA )....JL:‘ uLwaL?u) LS'QEA’ e 4—’9@905”#5@6 4
NaSgls cod p2 0,5 = Gl S g b
2/3=0.66666666 L 295 02> ujlo e B

ywy 0313 SIS 516

((20/3)*1000) yuioxon
d""SLS'O"’CB)‘L,l‘i"””c’)""’\ Ls’)»aﬁ)du),o
FYYY ) ¥eov = anb Jow 0 Olgz—
Dgd oo ¥ Gglue Y2999 v 55 ((4/3)*3 Sl
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«»(Raster Calculator Warning) ,laias

. (Integer slacl 35 ,0% oW .1
( 8D P 0 e Slein 2

b & o Sl 5l sold (i b a5l LS > ol S o i .3
aS o gl Creo

—in siloke 9 o8lo S0l 4
34 oo o ¥ x> 10 (4/3)*3 L ol S g0 e

a wly> T olen 29,5 sue ks Cll jo— 2989 0dl> il B

ywy 0313 SIS 516

Smled gyl 2o Sled))l adnen
(Lol s3e 4 2k & yg0 )il 0ol oligS Slael L]
CoiS bows ad> olael &ygo 4 1) e ool el 5Ls L]
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Mép Algebra

- & Conditional

%‘3 Density

&j Dis‘tance \'-. RﬂE!El [-_dll.'lﬂdll:ll

& Bxtraction Map Algebra exprassion

% g:f:c:iztt';” Layers Layers and variables 1 conditional &
-+

o HOBnERn

%! H}"er'Dg}f w3 rlahle5 '::} InRaskar] 7 8 9 'll I B Con

sy Qrewme ] COCIEE] s
T DEEOEEE e
EnBonns® ‘

- & Mt
-8 Multivariate

-8 Neighborhood _ “IrRaster]” + "InRaster2® + "InRaster 3"

-8y Overlay Expression

%: Raster Creation

-8By Reclass Output raster

H . =
&8 Solar Radiation C:1bempiraster =

-8By Surface -
%! Zonal | oK ] | Canced | | Enwironments. .. ] [ Show Help == ]

o

More advanced functions are also
available (power, logarithmic, etc.)
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WEE®  (Map Query) kw5l o kJbs

elevation > 2000 ft : «y s %

.
"ﬁ.‘,’ Raster Calculator E@lﬂ

-

Map Algebra expression

Layers and variables Conditicnal

<>|:Iemgriu:| Con
hs ! || | ' Pick
4 || 5 & * s ||==|| | Sethull
Math
Abs

[m]

-h,
I
i
N

g

T | I PO A | | =

Carmdi™

“demgrid” = 2000

Qutput raster

C:\GIS\nr143labsrastercalc

CK ] [ Cancel ] [En'uimnments... ] [ Show Help =
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WEE®  (Map Query) kw5l o kJbs

Jg-g M‘P.‘a.l.c— W)JJSA:A.:@gdgd d..:y g_i: u)g.od.:fj)}

Layers

Zalculation =2000 Ft
VaLLUE
[0
i
derngrid
Yalue
High : 2546.420410

—
Low ; 601.074402
hs
Yalue
High : 254

ILDW:D
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@I (Map Query) kaiw il 2kJbo

35 b imes 65 Eloil saled Conlgs 10 sy A sy g 4Y S5 o Lrodin ¥
— AL = ¥ "-.‘E:;' T .‘:

Her iy
YALLE . RN e :
[ brush/transitional : :
B water 5 — — :
[Ibarren ’{% Raster Calculatar E
[ residential
[ cammercial Map &lgebra expression
S [ Jindustrial R
4‘.‘ Cs JJA; I.ha I:l transpartation & i}aspectrich ~ Conditiona
O R (A [ ] other urban 'i:f;::': <>5trmn:|i5teuc Con
[Jorchard o < strmSlopCost 7 (8| % =02 ]| e
other agriculture E?..‘r <>NED mekers
X n';:.'d' - ® _ SEtNLI"
ciduous Forest <>I:est 4 4 = & o l==] |
iFerqus Forest Colu_chit =3 Math
M rnixed Fore - 1 oz 3 - < || e= || ~ ibe
B forested wetlan QNEDR'Eh
[ nion-forested wetlan > red_chit i 0 . + { j ~ || EXP
[ row crop S
Ehay ("u_chit" == 113 | {"lu_chit" == 12} | {"lu_chit" == 13)
Cukput raster
Z: A teachingMNR34 3\ LabDakalLabShtrmplurban
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CEE»  (Map QUEry) Luiwy ! o llls

as o Hlis |y gt gblne a5 Cul SO g a0 (6 ml) 29990 paal SO Az o

Calculation i
YALLE

o :'
-

O el
YaLUE

[ brushyjtransitional

B vater

[ Ibarren

[ residential

[ commercial

[ lindustrial

[ ]transportation

[ ]ather urban

[Jarchard

[Jather agriculture

B deciducus Farest

I coniferous Forest

M rized Forest

M forested wetland

[ non-Farested wetland

[l row crop

[ hay
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CEEB>  (Map Query) kw3l 2kl

0)91)3 Shﬂp@ﬁle Hovizs bl SO S @ Glei o !y gy o] %

R/

4
_| %, Raster to Polygon

Input raster

| Calculaticn
Field (optional)
VALUE
Output polygon features

C:\GISYri143labsurban.shp

Simplify pohygons (optional)

K H Cancel ][Enuirunments...
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amiap Query) gl ¥ Lo haiwyp 5 2Ibe

b Jle pl o oS o oolawl Y ax b ogo 5l ) Vo slpis X
0 o0 0 (Olachoas g (Blasl) glas )l ((gos aib) vy (5 0,8

S ol Juia 4y La iy B
JJASMJJUUAQgMjg‘S.J
P oad glgmd g adi (ghlia

AS e Ay kg A slgtKa




«IE» (Raster Query: Slope) cuww &b

ArcToolbox

Q Schernatics Tools
a Server Tools

Ea Spatial Analyst Tools
% Conditional
%: Density

% Distance

& Extraction

% Generalization
% Groundwater
%5 Hydrology

% Interpolation
&5 Local

& Map Algebra
-8 Math

%5 Multivariate
% Meighborhood
%: Overlay

% Raster Creation
% Reclass

&5 Solar Radiation
5&; Surface

-----'t\ Aspect

-----‘c\ Contour

-----'t\% Contour List
-----‘c\ Contour with Barriers
_____ac\% Curvature

- #, Cut Fill

-#%, Hillshade
-----'t\% Observer Points
-----‘c\ Slope

- %5, Viewshed
[]--% Zonal

[j--a Spatial Statistics Tools
G- B3 Tracking Analyst Toals

|[E] Results [T@ ArcToolbox|

q x

S 850§ pasd g )
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<RrEp Query) il aY sia Gliwy ;5 2ldlio

/

Multiple criteria, multiple layers <«

Land Cover = Coniferous Forest (42)
Elevation > 800
Slope > 25%

’{Q Raster Calculator =N o (5

Map Algebra expression

Layers and wvari... Conditicnal o
Qtest-’: . || 5 3 | o Zan E
¥ NEDSIope F =)= Pick
< lu_chit g ” s |[e |[* |[= |[s=|[ || sethu
< NEDRich Math

. _ = -~
<>ne::|_n:h|t 1 || 2 3 < || = fhe
i I S | R i
Cuemdm

{"MEDSlope" = 251 & ("MEDRich" == 8007 & ("lu_chit" == 42)
20

Oukpuk rasker
ZAteaching\ MR 343 LabDatalLabS\ tmpikests

—

[ (o4 ] I Cancel J IEnvirnnments... J I Show Help == I
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IR Query) ol a¥ S lgwin y 3 2 ledUo

55y ookl Gblie G 5 jho (9090 Y S L Lo ol s

Lavers

Map query--3 criteria
VALUE
o
[1
[ slopel
Yalue
I High : 81.627392

Lowy : 0.000000
lak108
Value
High : 1960
| ]
Laowy ¢ 50
O demichit
Yalue
High : 1290
|
Lawy 2 130
hlshd1
Value
High : 254

ILDW:D

Ichy
VALLIE
[ brush)transitional

rTJJ_
, l:’n
B

5 (s A i .8
e iy ) i I .

' f -
" il

#5109 g . B
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«@E»  (Map Calculation)esluwslse

2y el 0 0 0gzg w2 b Y o acilxe Sl X - el

oo (o> 2 Ol jshie 4 pesles oo @S o e Mg 9 i .3

2 LK) Gpd Gled ;556 (S gpdy Glle siloles 5 oo ol 4
e o s it

g oply uilo e B
B o3y SIS 3L

Yalue
l High : &6,954015

Lo : 0,000000
V] SOIL-KFAC

Yalue
[]o-0.071111110
[]0.071111110-0.1¢
[]0.142222219 - 0,21
[]10.213333329 - 0.2¢
[ 0.284444435 - 03¢
I 0. 355555548 - 0.4:
B 0. 426666657 - 0,4¢
B 0497777767 - 0.5¢
W 05655583576 - 0,62

1 A d e
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«@E»  (Map Calculation)esluwslse

2 . - ¢ . . . 0‘.
Co gl 0‘9.7}.‘0
KH% Raster Calculator (=1 glﬁ

-

. 1.
Map Algebra expression b
: — s
Layers and variables Conditional < &)
< dem 1chit = || = [ | - Con E| 5
> Slope3 [ === Pick b Y
<> SOILKFAC - || = [ & = [ 5 |[5=][ g || Sethul .
Math
- = A
D) D) -
0 I O M -
Casem i
"Clope3” * "SOIL-KFALC™
Output raster
C:\GISYor 143labs\Calculation

QK ] [ Cancel ] [Enuironments... ] [ Show Help == ] tl
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«@EE®  \jap Calculation and Query

=

L;O.bl.uo :O)‘d Q?gp@()W)wfgwl?u g.,uSJJ u&o‘ % df?""d“w

Gt Bblio Ll (6,0)5 9 0o YU 68y ialu )b jeiS 4 R g i
o gtbly (30 5
ﬁ ailobe o oblo Kol 4

0N

’{\3 Raster Calculator El@ u, E-AJ)J.\O
Map Aloebra expression 0 )9&59 bD‘b wybf 5
<§ayers and.. * Conditional e )*M’) 231> ‘j&“ )-Jb‘ 6
kFactor — 1 1 1. 1 1 1. 1| Con =

<>ur|:-an E ! || 8 2 | | B Pick,

<l T| |T o [ [ [ s |[s= [ || Setha

OSInpeReclass ——— — ——r— | Math

< NEDSlope 1 || 2 || 3 < le= 112 1| ans

Oaspectrich — S 1 Exp

> strmdisteuc = v ' + ( ) " | contn i

("KFactor" == 15) & ("urban” == 1)

Cukpuk raskter

ZiteachingiiR 343 LabDatalLabStrpt UrbanErosion

K, | | Cancel | |Enviru:unments... | | Show Help ==
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)

Map Calculation

JORRY . . M & M o & & . . < o
L aculre aei)ai o 6,5 pds sl S g auad ol 0,5 3blio

(S ol 8 0 cod 0o

Lol S 9 y0 2 (lom diwg Sled )l il Query a4y Cus o e

" Calculation | _-'IF: ) I-’F._ L-:_‘Fh""ﬂ'hm ) Mﬁ:“— -& o .

<MALUE >
[]0 - 4049063451
[]4.049063452 - 8.0¢
[5.095136903 - 12.1 .
I 12.14720536 - 16.1 " = .
B 1619627351 - 20.:
B 2024534226 - 24.
B 24.29441072 - 28.7

. | =
o=
Wl 25.34347917 - 32.7 -II
Bl 5239254762 - 36.¢ r' |
O slopes
r o

.‘l
el

Yalue
. High : 66954018 ’

| 1

Lows ¢ 0.000000
[0 soIL-kFAC
Yalue —

[]0-0.071111110
[]0.071111110-10,1¢
[]0.142222219 - 0,21
[]0.213333329 - 0.2¢
[ 0.2844444 35 - 0,3¢
[ 01, 355555545 - 0.4%
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«@EEINZonal Statistics) ¢l asb ol zl Sl

s el owyp b a4 |y bl Glg oo oS W L i 2
3 gble pl 5l SO plaS (S adtine 9 (IS slaaslg) s Lo o W‘gw 38
'A")‘“) S s L“"°L’ o g U"“"L"")s JS:......: ).'a.: ailol v 9 ol D&-’b 4

O 2 e

= subdiv
£

= i alc-erodability
<WALLE =

[ ]0- 4049055451

[ ]4.049068452 -
[]8.098136903 -
1214720536 -
P 16.19627381
B 20, 24534226 -
B 2429441077 -
B 28.34347917 -
B 3239254767 -
= dern1chit

Walue

High : 1290
-

Lowe @ 180

§.0¢<
12.1
16.1

- 20.:

24,z
28,2
32.2
Ja.<

298 o 0pld wilo e B

.l F S w030 S U6
. g '

o -
7).

44,/
p’

2

& ol
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Zonal Statistics

ArcToolbox 1 x T /
H . o & . ’ .
@ Parcel Fabric Tools =
@ Schematics Tools d;s‘ d;;j; ‘)3 LS lsg).}‘g
@ Server Tools P) D)

9@ Spatial Analyst Tools %
=& ' dac lawgle sl o %
-8 D) ’(Q Zonal Statistics as Table E'@ LS )

-8 D -
- E Input raster or Feature zone data
%: G | tich_bound |
%! £ Zore Field
-8 H FID -
&3 I Input walue rasker
% rl; |NED_meters ﬂ
.. .l
B M Cutput bable
%! b Z:keachingiMA 343 LabDataiLabs tmphtrmp. gdbhzstat
& N . . .
g h [gnore Mol ata in calculations [optional]
%: R Statistics tiie iu:uiticunallll
=& A MEAN
& S MAXIMUM -
% S MINIFMLIM
=B £ RAMGE
..... # STD 5
_____ A =

T MIMN_MAR
& n
..... h %, ZonamE,qm_STD
..... % ZonaMIN_MAY_MEAN

..... , %, Zonal Histogram

----- -, %, Zonal Statistics
----- -, %, Zonal Statistics as Table
- Spatial Statistics Tools

[3--@ Tracking Analyst Tools
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)

Zonal Statistics

3,00 15 55 590 Lol 40N 4 05 (o0 Sl (Jga Coles 4o

Table
= Bk

Zstatd

OBJECTID * PARCELHUM | ZOHE_CODE | COUNHT AREA MIH | MAX | RAHGE MEAHN STD SUM VARIETY | MAJORITY | MIHORITY | MEDIAN

k 1§ 02-01-01 000 1 29 | 204685 264 | 297 | 366 B9 | 32510345 | 1893156 0428 25 a0z 297 323

2 |ROAD 2 M 2661190 | 2F&8 (1490 o012 | 44585071 | 15232088 | 169261 E40 298 283 367

3| 02-01-04.000 3 273 | 19265577 | 295 | S22 227 | 3B0.58600 | 60438071 03440 132 298 322 352

4 | NOTAM 4 E02 | 42977053 | 278 | 1203 025 | 474 BT325 | 22252048 | 289076 237 30a 274 325

S | WATER 5 1649 | 11636973 | 274 | 848 624 | 38507703 | A1TO 96608 | 639934 213 278 274 296

6 | 02-01-05.000 E 63| 4445002 | 296 | 519 223 | 3562301 | 59333523 22443 S0 298 299 244

7| 03-01-02.000 7 131 | 92446530 | M6 | 408 90 | 35553436 | 24 242503 46575 GE 37a 16 358

8 | 02-01-28.000 g E47 | 45ES53T.00 [ 273 | 308 28 | 29744682 | S093447 | 192254 29 298 284 293

9 | 02-01-02.000 g 11 | 7726865 | 297 | 322 25 | 2306.00039 S49015 3367 10 298 297 303

10| 02-01-02.000 10 SE2 | 39EE02E9 [ 295 | H5 120 | 34274734 | 28245623 | 192624 113 3 247 334

11 | 03-01-02.000 11 4| 28227349 | 2342 | 355 13 34825 | S.065284 1393 4 342 242 245

45 0% A4 A0 000 45 Sdc A4 T2o04 o6 oo oo b Bl AS0 S dTA A o4 SToAdDD ERpT={uT K= 447 o7 2o A"d

1 v m E (0 out of 1521 Selected)
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Zonal Statistics
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zonall . MEAN
[]z.835350
[]z.835351 - 4.4458¢
[ 4443361 - 5.60158
Pl c.a01351 - 5.1139:2
PG 113921 - 9,73368 Ij

] Calc-erodability 1)

<MALLE =
[]0- 4049065451
[]4.049065452 - §.0%
[ 5.0981536903 - 12,1
[ 1214720536 - 16.1
B 16.19627381 - 20.2 g, = |
B 20, 24534226 - 24.2
B 2429441072 - 25,7




ArcToolbox

+@ Server Tools

-@ Spatial Analyst Tools
+&; Conditional
-8 Density

+%, Distance

+%g Extraction

+&; Generalization
+%g Grounduwater

+1- 8 Hydrology

-8 Interpalation
+%g Local

+%! hap Llgebra

. ST

+%g Multivariate
-8 Meighborhood
+%, Owverlay

+%§ Raster Creation
+%, Reclass

+%g Solar Radiation
_&, Surface

..... Ty y, Mspect

..... ~ w, Contour

..... #, Contour List
----- - %, Contourwith Barriers
..... < %, Cunature

..... * %, CutFill

..... #, Hillshade

..... - %, Obsercer Points
..... #, Slope

..... #, Wiewrshed

+- B Zonal

+@ Spatial Statistics Tools
+@ Tracking Analyst Tools

(6] Results | Tl
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ERter terrain functions in ArcGIS




SRy 35§D saded gand

Display Options

B DEM jsai 55 0 ) 55 alepgai ccdllae cungd bwgs 405,50 0 .1

.

A2

(o dalgs sdalin ) vl gom aw cdl)oss Blas |, DEM Lems .2
([Layerproperties @]

ontents X
[ ‘, TRR. |
= = Layers

> o [
Val

alue
High : 1776

“Low:872

= shade
Value
High : 247

Low:37

QK ][ Cancel ][ Apply ]




SOl 35a0 S5 sasd gadyl

“RFter terrain functions in ArcGIS

Aspect:

[T Flat (-1}
B Morth (0-22.5) .
] Mortheast (22.5-67— |

[ ]East (67.5-112.5)
[ southeast (112,5-1
7 South (157.5-202.
B Southwest (202,5-2
B est(247 .5-292.5)
B Morthwest (292,52
I Morkh (337.5-360)
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<> Viewshed analysis
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<> Viewshed analysis
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Viewshed analysis
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£ Layers
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Yalue
o
[
WG
= sixdems
Yalue
o High ¢ 1370,000000
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<> Viewshed analysis
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ER=i Layers

= kower 2

@

= kower 1

= O rural home sites

A4

= Yiewshed of bower3
Yalue
[J Mot Wisible
[ visible
= Yiewshed of bower 2
Yalue
[J Mot Wisible
M visible |-
= Yiewshed of bower 1
Yalue
[J Mot Wisible
M visible
= residential
]
= O Viewshed of Mew_Sha
Yalue
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Viewshed analysis




ArcToolbox

@ Multidirmension Tools
@ Metiwark Lnalyst Toals
@ Parcel Fabric Tools
@ schernatics Toaols
@ Server Tools

9@ Spatial Analyst Tools
%3 Conditional

%3 Density

- Distance

- By Extraction

- By Generalization
%_ﬂ Groundwater
% Hydrology

%3 Interpolation
%3 Lacal

- B Map Algebra
-8 Math

%_« Multivariate

% Meighborhood
% Oweerlay

%3 Raster Creation
Eﬁz Reclass

":% Lookup

#, Reclass by ASCI File
‘{Q Reclass by Tahle
‘{Q Reclassify

Ly Slice

[3--%3 Solar Radiation
[o- 8 Surface

(-8 Zonal

7B Spatial Statistics Toals
- Tracking Analyst Tools

(]

m

m Results ArcToolbox
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ﬁz\\’ Reclassify

Input rasker

(NEDSIope |

Delete Entries

Reclass field

Walue -
Reclassification

-

0-12162776 1
12162776 - 24114985 2 -
24114883 - 35158782 3 Lnigue
35159752 - 47 046066 4
47 D460EE - 76.179658 5 | PR |

MoData MoData
|Delete Entries|

-

[ Load... ] [ Save... ] Reverse Mew '-.-'alues] [ Precisiar. .. ]

Cwkpuk raster
ZiteachingiiR 343 LabDatalLabStmph SlopeReclass

[] Change mizsing values to Mol ata [optional]

[ K, ] [ Cancel ] [Envirnnments... ] [ Show Help ==
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®@EE» Reclassification with Grids

Classification - 7| %
— Clazsification — Clazzification Statistics
Method: |Natural Breaks [Jenks) j Count; 153868
kA inirnan; 0
Classes:  [B =] M i B6. 95401 764
By = S 2932864 512
_ Mear: 19.06091263
[T Use Custorn Mim & kax Excluszion ... Standard Deviation: 11 B4E28852
[T below custom mir .
Sh |azz | [ues: Sampling ...
SR e ™ abowve custar mar e Advanced Statistics I
Coalurinz: I'I il 3: [T ShowStd. Dev. [ Show Mean Break alues ﬂ
o o z 1B 16926962
000 o s = 29.55392185
o i o BE.954017E4
— L =]
[T p] [my] [in]
4000+ ¥ t w“
3000+
2000+
1000+
¢ | ]
1] T [ | Ok
1] 16.73850441 33.47700882 a0.21551323 FE.95401 TG
™| Shap breaks to data values ™| Log Plat Cancel
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«@E» Reclassification with Grids

o £F Layers a
- =R Feclass of slopes
YaLLE
[ High
I ediurm
B Lo b
= slopes
Yalue
I High : 66,954015

Loy ¢ 0, 000000
= [ Calc-eradability

<MALLIE =
[]0- 4049065451
[]4.049063452 - §.0¢
[]5.095136903 - 12,1
[ 12.14720536 - 16,1
B 16.19627381 - 20,2
B 2024534226 f:..:-ll

B A A AA N7
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«@E» Reclassification with Grids

=% Lavyers a
= Reclass of slope3

YaLLE
[ High
I ediurm
B Lo b
= slopes
Yalue
I High : 66,954015

Loy ¢ 0, 000000
= [ Calc-eradability

<MALLIE =
[]0- 4049065451
[]4.049063452 - §.0¢
[]5.095136903 - 12,1
[ 12.14720536 - 16,1
B 16.19627381 - 20,2
B 2024534226 - 24'%;'

B A hAAd TS D g
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«@Reclassify: Soil moisture example

Winter Summer Annual
111(21(2 (2 1111122 223|414
1111(1(2 |2 1111112 222|314
111224 [1[{1[1]1]2] =[2]2]|2]|3|4
1111(1(2 |2 11111 (1|1 212233
1111(1(1|2 1111 (1|1 212 2123

Cell value 1 =dry /
Cell value 2 = wet

Cell value 2 = dry summer & dry winter
2 Cell value 3 = dry summer & wet winter
" | Cell value 3 = wet summer & dry winter
Cell value 4 = wet summer & wet winter




«@Reclassify: Soil moisture example

reclasg
Winter Summer Combined
11112 |2 |2 10 | 10 |10 | 20 | 20 11 (11 (12|22 |22
1 1 1 |2 |2 10 |10 (10 |10 [ 20 111111 |12 |22
1 (1 [1 ]2 ]2 ] 4 [10]10[10]10]20 (- [11|11]11]1222
111 (1 |2 |2 10 |10 |10 [ 10 [ 10 11 (11 (11 [12 [ 12
111 1|1 |2 10 |10 (10 |10 [ 10 11 (11 (1111 12

Cell value 1 =dry Cell value 10 = dry
Cell value 2 =wet Cell value 20 = wet

Cell value 11 = dry winter & dry summer
Cell value 12 = dry winter & wet summer
Cell value 21 = wet winter & dry summer
Cell value 22 = wet winter & wet summer
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-
ﬁ Focal Statistics

Input raster

| ned_chit

Output raster
C:\GIShest\Focalst_ned_1

MNeighborhood (optional)

Rectangle -

Meighborhood Settings

Height: 3
Width: 3
Units: @ Cell

~) Map

[Reclﬁngle - ]

Annuh=
Circle  ArcToolbox

== j--@ Multidimension Tools
Wedg 7B Network Analyst Tools

WEigI- j--@ Schematics Tools

[
[
Irregy .8 Parcel Fabric Tools
[
[

j--@ Server Tools
[—j--@ Spatial Analyst Teols
& Conditional
By Density

By Distance

By Bxtraction

& Generalization
B Groundwater
&5 Hydrology
& Interpolation
By Local

B Map Algebra
B Math

: By Multivariate
B& Meighborhood

I . ] __,.r\b Block Statistics
Statistics type (optional) . Filter
I . --"r\% Focal Flow
mean . RN Focal Siatistics|
l m:_i?&ﬂ : --::b Lin.e Statis.tic.s I/\\"s
MEDIAN ™y Point Statistics
I MIMIMUIM (- B Overlay
MINORITY ()-8 Raster Creation
RANGE (-8 Reclass
51D -
SM ()-8 Solar Radiation
VARIETY (-8 Surface
L 1 []--%_1 Zonal
L ——— - 11598 Spatial Statistics Tools

[j--@ Tracking Analyst Tools

m
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Neighlgorhood Statistics
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CET®  (Neighborhood Filters) B

Sl gop o 3 L) sy, ools cuiS ( Sluon sloals %
A2 o pwli8l asle S yolo vgug b dale
(Filter types) l» :Ls glgl
Low pass filters
High pass filters
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<> Low Pass filtering
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High Pass Filter
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Low pa'.ss filter -- bathymetry
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«@EE® | ow pass filter for elevation
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Map Algebra expression

=
'& Raster Calculatol
s

Layers and variables Ceonditional
<>r1ed_ﬁ1'|ear1 .ﬂ . n Con
Sred e (2)lele] (4)lem)lmlie)|
()lalle] [l lo)lun) | =0
Math
llell=)a] w
ol [ )afen] |7

"ned_chit” - "ned_fmean"

Dutput raster
C:\GIS\testined_chit_hi

Ok ] [ Cancel ] [Environments... ] [ Show Help == ]




Input raster or constant value 1

I ned_chit
Input raster or constant value 2

I ned_fmean
Qutput raster

C:\GIS\test\ned_diff

Ok

H Cancel

] ’Enuironments... ] [ Show Help == ]

IrcTu:u:thu:ux

a Server Tools
Ea Spatial Analyst Tools
% Conditional
% Density

% Distance

% Extraction

% Generalization
% Groundwater
% Hydrology
- By Interpolation
- B Local

-8 Map Algebra

- B Math

[3--% Bitwize

-8 Logical

[3--% Trigonormetric
..... #, bs

..... #., Divide

----- *, %, Round Down

----- - %, Round Up

-~

. SAanara
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«®™» Changing Cell Size (Focal)

s e = = . N,
s ).’a.’ )Q ).3‘).3 JBLA o)‘du‘ ooLo.».w‘ d)yo LSLQ c\.ay GoLo.a 6‘).3 S ) e‘y %

(55,0 b 5S>65) 6w, Jokw o5lail sy =Resampling <
1 Ir.jlal.ulnlalnlql lalalalalalalalel=z] | | _ MIW
1 3r’5~%ﬁ;ggregate l':'|@|i3-r 8
1 1 & Input raster = Aggregate I S—
1|2

» Output raster Generates a reduced-
1 = resolution version of a
raster. Each output cell

m

¥ Cell factor contains the Sum,

1 1 Minimum, Maximum,
Aggregation technigue {optional) _MEE'”' or Median of the
M) input cells that are
0 0 5 -

encompassed by the

0 1 | Expand extert if needed (optional) extent of that cell.

[ CK ] | Cancel | |En'u'ironments... | | < <« Hide Help | | Tool Help

L

Iverelllr Fedf IrVr yﬁil’l’ﬁil Il FIYIT I W IYWeled W] FFFy %rF FFIA F INFT T
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3/3|3|6(6/6/8|8|8
3/3|3|6(6/6/8|8|8
3/3|3|6(6|/6|/8|8|8
2|2|2|4(4/4|6/6|6
2|2|2|4(4(4|6|/6|6
2|2|2|4(4/4|6/6|6

1(111]2(2]2(5]|5|5
1(1]1]2|12]|2|5|5|5
1(1(1(2|2]|2(5]|5|5

Y

.‘h\/‘v

416(6|6

3|3/3]6(6|6)18(8|8
3|3/3]6[/6/6)18(8|8
313/3]16(6/618(8/8

2|12|2

2|12(2})4

\ 4(4(4]6(6(6
\ 4 |
12(2(2]§4/4]/4)6]6]6

1(1]1)2(2[2)5]|5(5
1(1]1)2(2[2)5]|5(|5
1(1]1)2(2[2)5]|5]|5

AT

6

Has the information content increased?

NO...bogus data createdl BEWARE
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«Cange cell size — may cause data loss

4
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2 as)le L 6565 ledsho conl (Son nlpln 0,5 (o0 S5 50 (29,5 ok
(NOo DATA L dio) cuiy paal) abl alla og>g oolo b Jolw 51 SO j0 ST %

Sgr daly> 00ld (e (29,5 Jokw

4

&

L)

o0

6 wells

- =
E . .‘F Rl
: no

N | P}
h ;”’. ! ! data
no | no

9 vells Hl i el [data]data| !

Some wells are lost in resampled raster dataset..YIKES!



Sl 332 553 s g

< Higeen” effect of Focal Functions on cell values

a3 o w5l (ol (29,5 S @b S L > Jsko ol 2al53l
=9 e 90 40 Al e el el solawl ojlail ioli8l ol lawgie [ Wi o0

Blo arles ali Condly 5l glas

Reproject Change Cell Size
6 2 6 2 | 5
1 [= | 3 1 || 3 4.3
4 8 4 8 | 6

36/9=4 39/9=4.333

Resampling changes data valuesllll YIKES! Danger!




Change cell size WARNING
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@D (Distance Analysis) awld o Ul
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