Spatial Tools in Water
Resource Management

Susan Steele-Dunne
Nick van de Giesen
Olivier Hoes

Wim Bastiaanssen

2. Spatial Analysis in GIS

%
TUDelft . S
-]




Course Introduction: People

Lecture Contact person
Introduction to GIS Susan Steele-Dunne
Spatial Analysis in GIS Susan Steele-Dunne
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Lecture outline

* Review Lecture 1 & Assignment 1

e (Geoprocessing

« Feature data: Analysis Toolbox

« Raster data: Spatial Analyst Extension
e (Geoprocessing framework

« Introduction to Assignment 2
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Review Lecture 1
Introduction to GIS

 What is GIS?
« Data models to represent our world
* Functions of a GIS

« Real applications of GIS in Hydrology and Water
Resources Management

e T
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What is a GIS?

In a GIS, different types of information are e Mo some’®
represented as separate map layers

Each layer is linked to descriptive
information

Layers are combined to make a map

]
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Geographical Information Systems

Key functions of a GIS:
« Data management

 Mapping and Visualization E@‘a-»

e (Geoprocessing

Geoprocessing

- x5S =
Data processing models and scripts

Geovisualization Geodatabase

- £ - o
=2 e

Maps, Scenes, and Globes GIS data: Features, Images,
and Attributes

]
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Activity: GIS data models for Water

Resources Management
Here are five tasks you might have as a water manager:

(a) Water supply demand and forecasting

(a) Wastewater and stormwater system design
(a) Flood damage assessment

(a) Drought monitoring & warning

(a) Designing a water quality monitoring network &
database.

I
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Activity: GIS data models for Water
Resources Management

For your task:

1) What data will you collect for your geodatabase?
1) Will that data be raster/feature/attribute data?

1) What will the attributes of the feature data be?

1) Can you think of 3 spatial questions you might ask?
3 attribute questions?

R
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Activity: GIS data models for Water
Resources Management

For your task:

1) Think of a “big” problem that could be solved using GIS.
(Finding a location for something, designing a new piece
of infrastructure, minimizing damage due to some event)

1) What are the steps involved in solving your problem?

1) Are there any tools that you've seen today that might be
helpful?

I R
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TOP10 LGN6

.
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TR

1: Exe

TOP10 LGNG6 eneralize Lines  Eliminate small\
areas from LGN

Fine Tuning
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TR

1: Exe

TOP10 LGNG6 eneralize Lines  Eliminate small\
areas from LGN

Fine Tuning
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Assignment 1: Exercise 3

- | Generalization toolset: Eliminate
Slmp Ify polygon INPUT OUTPUT

L, AL
Sl N

ORIGINAL ~— BORDERS TO BE ELIMINATED
~—— SIMPLIFIED 0 SLIVER POLYGONS

POINT REMOVE BEND SIMPLIFY
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Assignment 1: Exercise 3

Good: Retained Buildings  Not so good: Have lost
from TOP10NL good detail in urban areas!

]
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Geoprocessing

Key functions of a GIS:
« Data management

 Mapping and Visualization E@‘a-»

e (Geoprocessing

Geoprocessing

- x5S =
Data processing models and scripts

Geovisualization Geodatabase

- £ - o
=2 e

Maps, Scenes, and Globes GIS data: Features, Images,
and Attributes

]
TUDelft



Geoprocessing?
Automating GIS tasks

Clipped Raster

N A
‘ ey -
»

- .'\
e

Input Raster
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Geoprocessing

Modeling and analysis

EE
=

Population Density

(60% Influence)

,‘ -

Distance to Parks

|

Potential Park Sites
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Geoprocessing

Input Geoprocessing New
Dataset Tool Dataset

Geoprocessing

Automate Modeling
GIS Tasks & Analysis

Feature data => Analyst toolbox

Raster data => Spatial Analyst Extension

]
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Lecture outline

* Review Lecture 1 & Assignment 1

e (Geoprocessing

« Feature data: Analysis Toolbox

« Raster data: Spatial Analyst Extension
e (Geoprocessing framework

« Introduction to Assignment 2

s
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Feature Data: Analyst Toolbox

e QOverlay
o Proximity
o Extract

o Statistics

-’
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Feature Data: Analyst Toolbox
Overlay . e | s |

A

Note that entire parcels are
selected, even if a only a small
portion of the parcel is within

the floodplain

Whose land parcel
got flooded?

Overfay (Union) of floodplain
and parcel polygons |

This parcel is splt in two
by the overlay - one part
is in the floodpkin, the
other part is not

FID_flood| FID_parcels| Landgse | Shape_Area

3| 500 PI 101398214
3| s01 P W | 109383982
A 502 PI | 33567542
3| 502 PI | 12708455
1] 503 PI 389.41059

%
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Feature Data: Analyst Toolbox

Overlay

What vegetation types are along logging roads?

\
~

\
-

FID| Shape" LOCALID [RD_TYPE ' 5| shape+| LOCALID| AD_TYPE|VEG_TYPE]
] 6Poine | 222192/ 1500 6 Pobine | 213378 1500 FC
| _7IPokire 220893 1500 | 71 7 Pobiew | 219084 1500/ FC
FID | Shape |VEG TYPE| ™| gpguen | 2190 1500 FC
] 6Pobgon  |CC } | slPoine | 219080 1500/50
+ _ 7Pobgon 1SO } 1 10/Povine | 226311 1500/ FC
J 8| Polygon SS |

e
%
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Feature Data: Analyst Toolbox

Overlay

Hydrotopes:
Units that are hydrologically similar.
Similar soll, slope and vegetation?

117

A
119/SS
157[U
158/A
180 |FC

%
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Feature Data: Analyst Toolbox

Overlay (e.g. cost of replacing watermain)
INPUT OVERLAY
200 201
T
+
|:;Puno ] :mn VALUE _ %ERLAYID .gvmuvm.ue ‘,
OUTPUT

f

TID | INPUTID | INPUTVALUE  OVERLAYID  OVERLAY VALUE
10 A

! $ -1 !

|10 A c

10 | A D

10 A -
—4

%
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Feature Data: Analyst Toolbox

Overlay

Input (ég) Overlay
features:> I (p <: features

Symmetric
Identity Intersect Difference Union Update
AR 4y,
AR ARA
YA AN
NV Al
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Feature Data: Analyst Toolbox

Proximity: Buffer

f’-“\‘

L
,\\_ /

\\‘77/’

:
o

© ©
©
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Feature Data: Analyst Toolbox

Proximity: Buffer

INPUT

OUTPUT
DISSOLVE TYPE:
NONE
OUTPUT
o:ssowe TYPE: .

TU Delft



Feature Data: Analyst Toolbox

Proximity: Near

POINT IO ROINT

POINT TO LINE

POINT TO POLYGON

Near
faature

\

P 4
| - .( .

x \ Near angle

X-axis

Near

feature
Input
feature

%

\ /

Near
feature .

P 4
Input |
feature

MIXED FEATURE TYPES

FEATUR S

MIXED FEATURE TYPES

Input feature
(multipoint)

I

Y

w Near S
features

AN

Near
features

| t

Input
feature

Near

o features

Input '
feature “’4

/

&
@ ’124 » .$
167 ; |
| *
e i
122
@
177 |
I *®
F elD | MNearDist Ileal_A“ge
0 56 15 394009
1 122 -31.848772
2 195 g T
3 48| -3572168
4 105|  -13856518
5 177 -10.703785
B 75| 23185714

%
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Feature Data: Analyst Toolbox

Proximity: Create Thiessen Polygons

INPUT

N

7

OUTPUT

]
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Feature Data: Analyst Toolbox

Proximity: Create Thiessen Polygons

BLUE RIVER
WATERSHED STUD
chnson County, KS

EEEEEE

(ST SR SR SY N
89\;_;..;_.

OO
COO0O00Q

o x
| 4
y
3
]

23¢
282
'@?
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Feature Data: Analyst Toolbox
Extract: Clip

UUUUUUUUUUUUUUUUUUUUUU

U CLIP FEATURE OuUTPU
y L
+ ">
\ .
INPUT CLIP FEATURE OUTPUT

]
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Feature Data: Analyst Toolbox
Extract: Clip

/-'-' — y /\
INPUT LINES CLIP LINE OUTPUT LINES
+
. b
+ + * + +
+ - » .
+ +r
+ +
+ + +
INPUT POINTS CLIP POINTS OUTPUT POINTS
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Feature Data: Analyst Toolbox

Extract: Split

INPUT

SPLIT FEATURE

OUTPUT

N

L

Zone 1| Zone 2

\

q

Zone 3| Zone 4

Zone 5| Zone 6

Zone 1 Zone 2
Zone 3 Zone 4

]
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Feature Data: Analyst Toolbox

Extract: Select

B3 Attributes of canadaz2001 =101 x|
FID Shape* KEY NAME NOM POP_2001
» 0 Palygon 4800000 Alberta Alberta 2789528
1| Polygon 5900000 | British Columbia Colombie-Britannique 3907738
2 |Polygon 4600000 | Manitoba Manitoba 1119583
3| Polygon 1300000 | New Brunswick Nouveau-Brunswick 729498
4| Polygon 1000000 | Newfoundland and Labrador Tene-Neuve 512330
5/ Polygon 1200000 | Nova Scotia Nouvelle-cosse 908007
Laper gmmm = =] &|Polygon 3500000 Ontario Ontario 11410046
b:':""“"’"‘“""""’"‘"‘"" . 7| Palygon 1100000 Prince Edward Island le-du-Prince-douard 137312
o Dol - 8| Polygon 2400000 | Quebec Québec 7237473
STATE NAME® A 3| Polygon 4700000 Saskatchewan Saskatchewan 978933
mm 10|Polygon 6000000 | Yukon ‘Yukon 28674
“POPOD_SGMI™ | 11| Polygon 6200000 | Northwest Territories Termitoires du Nord-Ouest 26745
fgm__s_uu.-- - 12 |Polygon 6100000 | Nunawut e 1
(] (] [we) brryed 3 | e E tow e Sl Tods Wb i |
= Arizona’ DEE& ) BAX o (s[Fmm oL oK [ @aQue0eEsEr oM |
fizalls ol 2=, sord: 14 ]| T_[21|  Show [A1° Selected | Records (Boutof 135eketed = Tt T S
mejm Cernector v i
E & Urigue Vaus: | Go Te:
SELECT * FROM counties WHERE
“STATE_NAME" = Calforria’
Cleas 7| Veily 7] | Heb ]7[ Load. 7[ Smiii
ok J[ 4oy ][ coe |

Display | Source. Jan) =4 1o
| oo~ K G| O~ A~ i e Flfo s B 7 u|Av &~ Fr o~
ez Eevetes |

s

e B
]
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Feature data: Statistical Analysis

Standard
diffe.rence

Statistical Summary statistics
significance and histogram 5
Jel i
: L 2
P @
<
® SR )
. @,
Weighted .
spatial

statistics ¥

s
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Activity: Feature Data — Analyst Toolbox

Here are five tasks you might have as a water manager:
(a) Water supply demand and forecasting

(a) Wastewater and stormwater system design

(a) Flood damage assessment

(a) Drought monitoring & warning

(a) Designing a water quality monitoring network &
database.

- ®
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Activity: Feature Data — Analyst Toolbox

For your task:
What feature data did you have (from last week!)?

Think of an example of when and how you might apply each
of the following tools to your data:

Overlay
Proximity
Extract

e A
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Lecture outline

* Review Lecture 1 & Assignment 1

e (Geoprocessing

« Feature data: Analysis Toolbox

« Raster data: Spatial Analyst Extension
e (Geoprocessing framework

« Introduction to Assignment 2

&
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Raster Data: Spatial Analyst Extension

Map Algebra

Spatial Analyst Toolbox

 Map Algebra Toolset (incl. Raster Calculator)
Extraction Toolset

Overlay Toolset

Distance Toolset

Surface Toolset

Image Classification

- ®
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Map Algebra

 Dana Tomlin (1983)

e “Algebra” because maps are treated as variables and
manipulated or combined using algebraic expressions

* Organizes all GIS operations on a raster into three types

» Local operations are determined by the attributes of each cell
alone
« Focal operations are determined by a cell's neighbors

« Zonal operations apply to all contiguous cells with the same
value

&
]
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Map Algebra

Zonal operation

Focal operation

Local operation

]
TUDelft



Map Algebra: Local Operations

C2.=A+B

C3:= ((A- B)/(A+B))*100

]
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Map Algebra: Focal Operations

 Operators: neighborhood
 mathematical
» statistical

 Example 3 x 3 neighborhood:
* 0O(i,j) = Function{
I(i-llj-l)l I(I-ll.])l I(i_llj+1)l

I(ilj-l)l I(IIJ) I(IIJ+ 1)1
I(i+1,j-1), I(i+1,), I(i+1,j+1)

}

]
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Map Algebra: Zonal Operations

e /One:

* Any two or more connected cells with the same value (e.g.
covering the class urban area)

* Neighborhood is the zone to which the target cells
belong

« Usually, one layer defines the zones, another layers
contains the values on which the operation is carried

out

%
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Map Algebra: Zonal Operations

Example 6 |5

e Calculate for the zone 5 16
with land use 6

Dn| &~ | W

6 |6

the average height:

0Gi.j) = 17.4 Land use ma
17.2116.5(16.3
17.5117.1 |16.8
17.7117.6 |17.4

Digital Elevation Model

]
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Map Algebra: Global Operations

Delaunay Thiessen
Triangulation Polygons

\ P
o~ \"\ : //
() N Y //
O \
/

-~

.
—
¢

/
/

| )
///\\\ \(L/ O
Xy
’ / :
T N ( O
\=\\ O \
\\ S

« Euclidean distance
e (Cost distance
e Voronoi polygons, Theissen polygons

\
\ 7
\\ /

- &
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Use Map Algebra in ArcGIS 10:

e Raster Calculator

(3

Python
>>> from arcpy import env o
. >>> from arcpy.sa import *
° Python W“"]dOW >>> env.workspace = "C:/data"
>>> outSlope = Slope("elevation")
>>> outSlope.save ("C:/output/outslopell”)
me>>> v

e Python Integrated Development Environment (IDE)

Name: Sl ope

Aut hor: ESRI

# I nmport system nodul es

i mport arcpy
fromarcpy inport env

fromarcpy.sa i nport *

# Set environnment settings

i

# Set | ocal variables

i nNRaster = "el evati on"
out Measur enent = " DEGREE"
zFactor = 0.3043

it

# Description: ldentifies the rate of maxi num change
# in z-value fromeach cell.

# Requirenments: Spatial Anal yst Extension

#

________________________________________________________




Map Algebra: Raster Calculator

Operator buttons Tools

\ Raster Calculator
Map Algebra expression
Layers Layers and variables
and
variables O nrasten

O InRaster2
O InRaster3

0

) "InRaster1” + "IrRaster2” + "IrRaster3"
Expression

Output raster
C:\templraster!

]
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Map Algebra: Raster Calculator

Raster Calculator Operations

OutRas = Raster("InRas1") * Raster("InRas2")

Arithmetic
(e.g. +,-,%, /,%)

Math
(e.g. Sin, Cos, Abs, Neg, Log etc..)

]
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Map Algebra: Raster Calculator

Raster Calculator Operations

Boolean

(e.g. &, ~,,

Relational
(e.g. >, >=, ==, ...)

OutRas = Raster("InRas1") & Raster("InRas2")

")

7] value = NoData

[[] value = NoData

]
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Map Algebra: Raster Calculator

InRas1 InRas2

Conditional Operations

OutRas =Con(InRas1, 40, 30, "Value >= 2")

7] value = NoData

OutRas =Pick(InRasl, [InRas2, InRas3])
1[0 1

il
E
(1] 1]

InRas1

1

1
1
1

7] value = NoData

OutRas =
SetNull(InRas1, InRas2, "Value = 4

[I] value = NoData

]
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Map Algebra: Raster Calculator

Reclassify

Raster calculator Iin
ModelBuilder!

er Calculator

Map Algebra expression
| Layers and variables ~

: 6 Output distance raster == |li1= || & || Con
Variable it Bt il Pk
s and > j(2= L1 ) e
raster < || e=|| ~ Math
layers Dlendise il e JL D) & v
("%Reclass Road %" * %Rd weight% + "Reclass Landuse") [ 6.0
Output raster °
C:\Spabial Analyst\Sutabilty Modelngloutiout_suk &2

(o [ coce |[ Appy || Sowheip>> |

]
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Activity: Raster Data — Spatial Analyst

Extension
For your task:

What raster data did you have (from last week!)?

Think of an example of when & how you might use the raster
calculator

=
]
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Raster Data: Spatial Analyst Extension

Map Algebra

Spatial Analyst Toolbox

 Map Algebra Toolset (incl. Raster Calculator)
Extraction Toolset

Overlay Toolset

Distance Toolset

Surface Toolset

Image Classification

- *
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Raster Data: Spatial Analyst Extension

Extraction toolset

o EXxtract by Attributes

o Extract by Circle

o Extract by Mask

e Extract by Points

e Extract by Polygon

o Extract by Rectangle

o Extract Multi Values to Points
o Extract Values to Points

o Sample

=
]
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Raster Data: Spatial Analyst Extension

Extraction toolset OutRas = Select(InRas1, "Value >= 2")

Extract by attributes

InRas1 OutRas

Extract

- [ value = NoData

OutRas

I .
]
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Raster Data: Spatial Analyst Extension

Extraction toolset

Extract by R é@?}_ o %‘9

Rectangle fE& ;% %
\

Specified rectangle Selected cells for processing
within the analysis window

Extract by
Polygon

S

/7
Specified polygon Selected cells for processing
within the analysis window

]
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Raster Data: Spatial Analyst Extension

Overlay toolset Raster overlay by addition for
Suitability modeling
Raster overlay by Steep Soil
addition: slope? type Vegetation

INPUT 1 INPUT 2
e

3 3 1 " 12 10

2 2 -~ 12 12 10

3 1 1 14 12

OUTPUT

15 1"

17 13 12

Suitabiliti rankinﬁ

]
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Raster Data: Spatial Analyst Extension

Overlay toolset o
OutRas = ZonalStatistics(ZoneRas, "VALUE", ValRad]NIMUM")

Zonal statistics

- Value = NoData

OutRas

[ value = NoData
Value |Count|Code Value |Count | Type Value | Count|InRas1|InRas2
0 5 002 0 5 PAX 1 2 1 0
1 5 004 1 4 HAR 2 2 1 1
2 3 005 2 3 | WIN 3 1 0 1
4 2 008 3 3 SAN 4 3 0 0
5 1 1 3
6 1 2 1
7 2 2 2
8 1 4 3
9 1 0 2

]
TUDelft



Raster Data: Spatial Analyst Extension

Overlay toolset

2 | 2 2
Weighted overlay 2 [ 1] 1 1 V| o=
(all integers) e 2| [ |
(lnﬂule':::s;!i%) (lnui:::as 55%) Outias
2222|233 2 24|24/ 30
Welghted sum 22| 1.1/ 1.1 1 1| = |19]16] 11
(lnteger or float) 11| 22| 22 2 | 1| 1 13| 24| 19
InRas1 InRas2 OutRas
(Weight = 0.75) (Weight = 0.25)

- ®
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Raster Data: Spatial Analyst Extension
Distance toolset: Euclidean Distance

——'FI 1 1
True Euclidean
1l b Distance

Source cells

SOURCE_RASTER
.1.0‘0.0.0.0' 10 20 30
14 10 00 10 20 30

22 | 14 | 10| 14| 22 | 32

20 | 22 |20 | 22| 28 | 38

10 14 22 32 38 42

Q0 10 20 30 40 50
[7] value = NoData

Source_Ras Euc_Dist

]
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Raster Data: Spatial Analyst Extension

Distance toolset: Euclidean Direction

0 u;‘l’ m

7] value = NoData

Source_Ras Euc_Dir

Direction of
MNearest feature

Map showing the direction of the

input nearest town for each location

feature

]
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Raster Data: Spatial Analyst Extension

Distance toolset: Euclidean Allocation

1 1 1

1
1 1
1

. . . - -

1 1

1 1

1 1 1
1 1

1

h:
1
7] value = NoData

Source_Ras Euc_Alloc

. - . - .

Compare to Thiessen polygons!

]
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Raster Data: Spatial Analyst Extension

Distance toolset: Cost Distance

20

8.0

50

25

8.0

0.0

a0

25

71

75

87

15

00 40 75 w00

00 40 90 138

45 50 1085 27

105 108 02
(13 73 | 194

a5 50 70 105

Source_Ras Cost_Ras

Cost_Dist = CostDistance(Source_Ras,

Cost_Dist

Cost_Ras)

" ~
L™ Tesp”

» -
o .
L) - - -
. ks
*
; ) . N A
b B
.. - S
T :
v
’
b '
A= -
v .
-
’
! -
't
v

Landuse

[ value = NoData

The cost distance tool calculates the least accumulative cost
distance for each cell to the nearest source over a cost surface.

]
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Raster Data: Spatial Analyst Extension

D|stance toolset Cost Distance

Cost
Distance

- Low
I High

Cost
Distance

&

St ;.
Ce

Corridor tool

Landuse Slope
Cost Distance Cost Distance

A -
L
- N\
) » ¢ ’

. Low
C
o
f@u \ High
- Results
- Easy
d Difficult
Corridor Corridor
results results reclassified

]
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Raster Data: Spatial Analyst Extension

Distance toolset: Cost Allocation

]
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Raster Data: Spatial Analyst Extension

Surface toolset:

Elevation
High : 4361

l Low: 438

Surface characteristics
Terrain relief & visualization
Visibility Analysis

Create contours

Volumetric analysis

]
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Raster Data: Spatial Analyst Extension

Surface toolset: Surface Characteristics

Slope in
Degrees

Flat (1)
Morth (0-22)

East (68-112)

South (158-202)
West (248-292)
MNorth (338-360)

Curvature
High: 23

upwardly convex _
tgx:a;glgconcave J De I ft



Raster Data: Spatial Analyst Extension

Surface toolset: Terrain Relief & Visualization

X _, Hillshade
| Brightly It g0
NN l O
: 4 \ Dimly lit E‘ﬁ-ﬁ =
. B £ e ;
Shadows Y, ot F S Shadows
with low sun | -# - “+, - Y. with high sun
angle {yf (A Z angle
t.‘ié*‘ﬁi}éb A
Pr 5 LT
gte -.-f* '. !. A v

]
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Raster Data: Spatial Analyst Extension

Surface toolset: Visibility Analysis

Observer points
Viewshed

]
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Raster Data: Spatial Analyst Extension

Surface toolset: Create Contours

Input elevation raster Output contours

Tools: Contour
Contour List
Contour With Barriers

I
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Raster Data: Spatial Analyst Extension

Surface toolset: Volumetric Analysis

Tools: Surface Volume
Cut Fill

S
]
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Activity: Raster Data — Spatial Analyst

Extension
For your task:

What raster data did you have (from last week!)?

Think of an example of when & how you might use one of the
toolsets:

Overlay

Extraction

Distance (Euclidean or cost)

Surface Analysis

- ®
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Raster Data: Spatial Analyst Extension

Image Classification Toolbar

Multiband raster dataset

Image classification:
|dentify the commercial,
iIndustrial and
agricultural areas.

]
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7))
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wd
X
LLl
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)]
>
O
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o 8
= 0
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G g
¢ £

Input

Landsat TM

image
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Raster Data: Spatial Analyst Extension

Image Classification Toolbar

Data exploration and preprocessing °

Supervised Unsupervised

Classification
Type?

Collecting training samples

Clustering °

¥

Evaluating training samples

v

Editing classes

¥

Creating the signature file

©0600

Examining the signature file

¥

Editing the signature file

v

Applying classification

v

Post-classification processing

® 6 06 0

]
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Raster Data: Spatial Analyst Extension

Image Classification Toolbar
ArcMap: Customize> Toolbars> Image Classification

: | Training Sample
. Drawing Tools

)3 . G Select
Classification 'h Layer : \Ei A M~ / Trammg
Interactive Supervised Classification Sam pIeS
#  Maximum Likelihood Classification Traini ng \
‘r\ Iso Cluster Unsupervised Classification Sam P le Clear
# Class Probability Manager Trainin g
‘\ Principal Components Sam P les

7
]
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Raster Data: Spatial Analyst Extension

Image Classification Toolbar:
Adding Multiband image for classification

1:100,000

Table Of Contents

= = Layers
- MNorthernCincy. tif
RGB
MRed: Band_4
I Green: Band_3
M Blue: Band_2

The added
image layer

]
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Raster Data: Spatial Analyst Extension

Image Classification Toolbar:
Create Training Samples

Classfication > Layer: @ NothemnCincy

I & Training Sample Manager ’
ﬂiﬁﬂz"f’xt&.‘.tlL’;“ZQ
ID Class Name Yalue

e

Commercial | Industrial

]
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Raster Data: Spatial Analyst Extension

Image Classification Toolbar: Evaluate Training

m Classific

Ckusftnbon‘

Law: @ NothemCrcy

8" Training Sample Manager

[ B 200 b —
Q

Statistics

(=]
0 v 0
0 50 100 150 200 0
Band_1

50 100 150 200
Band_2

. . - 0
100 150 200 0

Band_3
Change Order

0 50
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Lecture outline

* Review Lecture 1 & Assignment 1

e (Geoprocessing

« Feature data: Analysis Toolbox

« Raster data: Spatial Analyst Extension
e (Geoprocessing framework

« Introduction to Assignment 2
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Geoprocessing framework

% 82> e Search Search for a tool by entering
8 B D keywords or tool name -
[copy feature Q ‘
Search returned 27 items. Halg
#_ Copy Features (Data Management) P
Copies features from the input feature class or layer to a new feature dass. If t... Toolbox
toolboxes\system toolboxes\data management tools.tbx\features\copy features node in the

#_ Feature Class To Feature Class (Conversion) o Catalog tree
Converts a shapefile, coverage feature class, or geodatabase feature class to a s...

toolboxes\system toolboxes\conversion tools.tbx\to geodatabase\feature class to f.., Toolboxes
4 Feature Class To Geodatabase (Conversion) o installed with
Converts one or more feature classes or feature layers to geodatabase feature . ArcGlIS
toclboxes\system toclboxes\conversion tools.tbx\to geodatabase\feature class to .
#,, WFS To Feature Class (Conversion) —
Imports a feature type from a web feature service (WFS) to a feature dass in a ... Toolbox -3

toolboxes\system toolboxes\conversion tools.tbx\from wfs\wfs to feature class i
collection of

#, Make Feature Layer (Data Management) S to0lsets and
Creates a feature layer from an input feature class or layer file. The layer that is .
toolboxes\system toclboxes\data management tools.tbx\layers and table views\s ,

a3 e

tools

Toolset

collection tools

Work directly with tools

You can browse for tools in the Catalog window

YT .
Location: I& Features *-
N rootors E e —
s 2 My Tookicue “ Add XY Coordinates
p= @ System Toolboxes Adiust 30 7
/ + @ 30 Analyst Tools.thx 2019}:: Geometry Tool - performs
+ Analysis Tools. thx Il < a small
% @ Cadastral Tools.thx “, Delete Features essential task %
# @ Cartography Tools. thx . Dice '
# @ Conversion Tools.thx “, Featre Envelope to Polygon ‘
# @ Data Interoperability Took.thx | | 4 Featre To Line
o= @ Data Management Tools.thx | | 4 Feat e To Point
# & Data Comparison = | %, Featre To Polygon
® & Database # Feature Vertices To Points .
# & Disconnected Editing “, Minimum Bounding Geometry
& Distributed Geodatabase _Multipart To Singlepart
® & Domars § Point To Line \
-3 # & Feature Class A Polygon To Line
= @ Features . Repair Geometry
“\ Add XY Coordnates . Split Line at Point
ﬂ‘ Adjust 30 Z . Split Line At Vertices
7\ Check Geometry ., Unsplit Line
N Copy Features
“ Delete Features
“ Dice
“\ Featre Ervelope to Poly
\ Feature To Line
“, Featre ‘ri m
\" -~
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Geoprocessing framework

Work directly with tools

® % & > [ |Local Search A = > TOOI Dialog box
Al Mapz PDRata Tools ,
[chd

Search returned 5 i

Click the tool name
in the Search
window

Enter values for the
tool's parameters

“_ Clip
Extracts input features that overlay the clip
toclboxes\system tooclbox

L

s
note; Uses the outside polygon boundary of C:aFeatues =
toolboxes\system toolboxes\coverage t lpmyﬂea :J _@J

e g_lln Output Feature Class

reate -
« E:\Data\DocData\Example.gdbistreets _Clp3
| or double-ciick ! s =

the tool in the
Catalog window

XY Tolerance (optional)
- | [Decmai degrees |

0K

\ | cacel | Enviorments.. | ShowHe>> |

“ Table Select
@ & Overlay Click OK to execute
& & Proximity the tool
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Geoprocessing framework

&3 venn You can use ModelBuilder to
* £ Scratch create your own tools
3 £ TooData d Custom toolbox '

g T f, Models and

> [*]

=) . Venn. thx =
o ModelBuild
# £ D:\ArcGIS : o e u I e r
@ EE:\
® Tooboxes
({J Database Ser Model tool in the — Model in the
P netatenee e custom toolbox ModelBuilder window
Contents [
w
P [l wabter o8

. ip and Bufer stree mE %)

Buffer Model Edit Insert View Windows Hep

streets A5, X | | | BE K RA [y v
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Geoprocessing framework

Python Window

® PlacitasGeology.mxd - ArcMap - Arcinfo =173
Fle Edt View Bookmarks Insert Selection Geoprocessng Customize Windows Help Catalog window
D@S Ll x 2> &- uoooo v-b/ EEEINO
Table Of Conterts &< 110 of Contents 5 Q‘W v- t:atdoo : i
E v @ > L Q
=14l ayers o > —
o] L oionionn ' >>> import arcpy
+ ¥ Ri ort
T ™ F::i: ?rngZ Ong"}zrgatlsa >>> GeographyMatters = True
3 Folds the defauk name. >>> if GeographyMatters:
# M Hilhade print "Study Geography"
= Formations
Age; Strat
Beary Protes | LiSE OF map Iayers
ey Proter | 20d their drawing N> |
I Early Protes order
I Holocene, £ ‘
I Lower Perrr i '
I Lower Perir o \’ ’
[ middle Jura bh.__,- Q‘ "‘ y
[ Middle Jura B N '\
I iddle Jura f‘ y \‘\'\\
I Middle Pleis S ,;\ W\ 4 vg ] I
B Addle Dlais S 1 et v}’ B

>>> arcpy. ImportTooIbox( 'c:/mytools/geometrytools.tbx")
>>> arcpy.CreateRegularPolygons_geometry(
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Geoprocessing framework

Python Scripting

_________________________________________________________________________________________________

# Nanme: Sl ope

# Description: ldentifies the rate of maxi num change
# in z-value fromeach cell.

# Requirenents: Spatial Anal yst Extension

# Aut hor: ESRI

# I nport system nodul es
I nport arcpy

fromarcpy inport env
fromarcpy.sa i nport *

# Set environnent settings
env. wor kspace = "C:./data"

# Set | ocal variabl es

I nRaster = "el evati on”
out Measur enent = " DEGREE"
zFactor = 0.3043

# Check out the ArcA@ S Spatial Analyst extension |icense
ar cpy. CheckQut Ext ensi on(" Spati al ")

# Execute Sl ope
out Sl ope = Sl ope(i nRaster, outMeasurenent, zFactor)

# Save the output
out Sl ope. save(" C. / out put/ out sl ope02")
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Return to Lecture Outline

* Review Lecture 1 & Assignment 1

e (Geoprocessing

« Feature data: Analysis Toolbox

« Raster data: Spatial Analyst Extension
e (Geoprocessing framework

« Introduction to Assignment 2

&
]
TUDelft



Introduction to Assignment 2

Calculate damage due to a flood in your polder

20 million nP® water entered your
polder.

You need to prepare:

1) Inundation map

2) Damage map

3) Table with damage per category

Assignment details and DEM
on Blackboard
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Sources images

All images in these lecture slides are from the ArcGIS software and from www.esri.com.
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