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LAIB 2 — RASTER AND VECTOR FILES

1 EX: CREATE A DTM FROM POINTS

We input the given shape file: ‘height.shp’ in ArcMap.

The shapefile format is a geospatial vector data format for geographic information system (GIS) software. It
is developed and regulated by Esri as a mostly open specification for data interoperability among Esri and
other GIS software products (Wikipedia).

. Senza titolo - ArcMap
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Now we use different algorithms to interpolate the points in order to create different surfaces. Interpolation
is the process of using points with known values or sample points to estimate values at other unknown
points. It can be used to predict unknown values for any geographic point data, such as elevation, rainfall,

chemical concentrations, noise levels, and so on (http://www.gisresources.com/types-interpolation-
methods_3/).

1.1 NATURAL NEIGHBOUR

Natural neighbor interpolation has many positive features, can be used for both interpolation and
extrapolation, and generally works well with clustered scatter points. Another weighted-average method,
the basic equation used in natural neighbor interpolation is identical to the one used in IDW interpolation.
This method can efficiently handle large input point datasets. When using the Natural Neighbor method,
local coordinates define the amount of influence any scatter point will have on output cells. The Natural
Neighbour method is a geometric estimation technique that uses natural neighbourhood regions generated
around each point in the data set. Like IDW, this interpolation method is a weighted-average interpolation
method. This method is most appropriate where sample data points are distributed with uneven density. It is
a good general-purpose interpolation technique and has the advantage that you do not have to specify
parameters such as radius, number of neighbours or weights.

Now we choose Natural Neighbour and set the following options; it creates a Raster Surface:

Loredana Mihaela Chiforeanu 7
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Input paint features

‘ height j 5
Z value field

| Height v |
QOutput raster

[ c:\sers\ ori\Desktop\aboratory of GIS\ abs\Lab2\2_results\dim_IDW =

Output cell size (optional)

5
E =)
Power (optional)
| 2

Search radius (optional)

Variable i
Search Radius Settings

Number of paints:

Maximum distance: l:l

Input barrier polyline features (optional)

The result is:

Table Of Contents ax
= & Layers
= & height

*
s
I 1,082111478 - 7,749320567
[ 7,749320568 - 1441654766
[T]14,41654767 - 21,08376575
[121,08376576 - 27,75008383
[ 27,75008384 - 34,41820192
[ 34,41820193 - 41,08542001
I 41,08542002 - 47,7526381
[ 47,75263811 - 5441985619
[]54,4198562 - 61,08707428
= 1 DM _natural_neighbour

I 1,480278793 - 7,520047224
I 7,529047225 - 13,56881566
[T713,56881567 - 19,60858409
[719,6085841 - 25,64835252
[ 25,64835253 - 31,68812095
[ 31,68812096 - 37,72788938
I 37,72788939 - 43, 76765781
[ 43,76765782 - 40,30742624
[]49,80742625 - 55,84710467

1.3 KRIGING

Kriging is a geostatistical interpolation technique that considers both the distance and the degree of
variation between known data points when estimating values in unknown areas. A kriged estimate is a
weighted linear combination of the known sample values around the point to be estimated.Kriging
procedure that generates an estimated surface from a scattered set of points with z-values. Kriging assumes
that the distance or direction between sample points reflects a spatial correlation that can be used to explain
variation in the surface. The Kriging tool fits a mathematical function to a specified number of points, or all
points within a specified radius, to determine the output value for each location. Kriging is a multistep
process; it includes exploratory statistical analysis of the data, variogram modeling, creating the surface, and
(optionally) exploring a variance surface. Kriging is most appropriate when you know there is a spatially
correlated distance or directional bias in the data. It is often used in soil science and geology.
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The result is:

Input point features
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Output raster
| C:Wsers\Lori\Desktop'Laboratory of GIS\Labs\Lab2\2_results\dim_spline | E«
Output cell size {optional)
E | e

Spline type (optional)
[ResuLARIZED v

Weight (optional)
o,1]

M

Mumber of points (optional)
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Raster graphics are the
most common type of
image files. They are
comprised of a grid of
pixels where each pixel
represents an individual
colour within the image.
Raster data type consists
of rows and columns of
cells, with each cell
storing a single value.
Raster data can be
images raster images
with each pixel (or cell)

containing a colour value. Additional values recorded for each cell may be a discrete value, such as land use,
a continuous value, such as temperature, or a null value if no data is available. While a raster cell stores a
single value, it can be extended by using raster bands to represent RGB (red, green, blue) colours, colormaps
(a mapping between a thematic code and RGB value), or an extended attribute table with one row for each

unique cell value. The resolution of the raster data set is its cell width in ground units.

1.5 CoMPARISON

=] dtrm_spline
B -111,7226181 - -75,30986701
[ -75,309867 - -38,89711592
[]-28,89711591 - -2, 484364827
[ -2,484364826 - 32,62838626
[133,92838627 - 70,34113736
[ 70,34113737 - 106,7538884
I 106,7538885 - 143,1666395
[ 143,1666396 - 179,5793906
[1179,5793907 - 215,9921417

= O dtm_kriging
I 4,926733017 - 7,383693059
[ 7,38369306 - 9,840653102
[19,840653103 - 12,29761314
[112,29761315 - 14,75457319
[114,7545732 - 17,21153323
[117,21153324 - 1966849327
I 19,66849328 - 2212545331
[ 22,12545332 - 24,58241336
[124,58241337 - 27,0393734

= O dtm_IDW

I 1,082111478 - 7,749329567
[ 7.749329568 - 14,41654766
[114, 41654767 - 21,08376575
[121,08376576 - 27,75008383
[127,75098384 - 34 41820192
[ 34,41820193 - 41,08542001
[ 41,08542002 - 47,7526381

[147,75263811 - 54,41983619
[154,4198562 - 61,08707428

= O DTM_natural_neighbour

Il 1,489278793 - 7,529047224
[ 7,529047225 - 13,56881566
[113,56881567 - 19,60858409
[119,6085841 - 25,64835252

[]25,64835253 - 31,68812095
[ 31,68812006 - 37,727383938
[ 37, 72788939 - 43,76763781
[143,76765782 - 49,80742624
[149,80742625 - 55,84719467

The different interpolation methods give similar results. The one that differ too much is the Spline Method,
which is better not to use in this case.

Loredana Mihaela Chiforeanu
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3 EX: DTM-TIN CONVERSION

Now we can transform a DTM in a TIN and vice versa and compare the results with the ones obtained in the

previous exercises.

3.1 TINTORASTER

As usual, we take the needed tool and set the options:

Input TIN

TN EI=
QOutput Raster

| C:\Users\Lori\Desktop\Laboratory of GIS\Labs\Lab2\2_results\tintoraster ‘ E-

Qutput Data T optional)
FLOAT

Method (optional)
LINEAR.

Sampling Distance {optional)
CELLSIZE 3

Z Factor {optional)

And the result is the following. We can see the pixel value: value of height in the DTM.

Table Of Contents X
Rl
= = Layers
=2 height
-
O TN

- o

Value
High : 59,7365

Low : 1,40692

O dtm_spline

O dtm_kriging

O dtm_[DW

O DTM_natural_neighbour

3.2 RASTERTOTIN

The same is done in the other way.

Input Raster

ID'IM_naturaI_neighbour ;I E
Cutput TIN

| C:\Users'\Lori\Desktop'Laboratory of GIS\Labs\Lab2\2_results\rastertotin | B-

Z Tolerance {optional)
544 |

Maximum Number of Points (optional)

Z Factor (optional)

Loredana Mihaela Chiforeanu

The tolerance is suggested by the
software and we leave it as it is.

If we don’t put anything in the 4™ field,
it means it will use all the needed
points.

The result is:
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3.4 TIN COMPARISON

Now the idea is the same but the function to be used is different.

The options to set are:

The results are not numbers but the areas above, below or at the same level of the layer ‘rastertotin’ with

respect to the layer ‘TIN'.

™, Surface Difference

Input Surface

[Tn EIN=]
Reference Surface

| rastertotin ;' E'j
Output Feature Class

| C:\Users'Lor\DesktopLaboratory of GIS\Labs'Lab2\2_results\tin_minus.shp | E'j

Analysis Resolution (optional)

Reference Analysis Resolution (optional)

LAS Paoint Selection Method {optional)
CLOSEST_TO_MEAN

Reference LAS Point Selection Method (optional)
CLOSEST_TO_MEAN

¥ Processing Extent
¥ Raster Options
¥ TIN Options

0

Table Of Contents

EEECE

= £ Layers
[=] height
-
a
Code
M Above
B Same
I Below
O rastertotin
O TN
O dtm_minus
[J tintoraster
O dtm_spline
O dtm_kriging
O dtm_[DW

O DTM_natural_neighbour

Most of the areas are ‘Above’ (blue) or ‘Below’ (green), which is in accordance with the result of section 3.3.

Loredana Mihaela Chiforeanu
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4.2 RESAMPLE TECHNIQUE:; BILINEAR

Input Raster
I DTM_natural_neighbour LI E!
Output Raster Dataset
| C:\Users\Lori\Desktop aboratory of GISY abs\Lab2\2 _results\dtm_resambili | E,
Output Cell Size {optional)

=]
X ¥
| 5| 5

Resampling Technique {optional)
BILINEAR v|

Performs a bilinear interpolation and
determines the new value of a cell based on a
weighted distance average of the four nearest
input cell centres. It is useful for continuous
data and will cause some smoothing of the
data.

Table Of Contents T x
ee8d
Y] e -
= @ height
°
= O Clip_area
[}
O tin_minus
[ rastertotin
0O TN
= O dtm_resamcub

Value
High: 52,914

Low: 1,81216
= dtm_resambili

Value

High : 49,5279

Low : 201071

= [J dtm_resamnear
Value
High : 55,8472

4.3 RESAMPLE TECHNIQUE: CUBIC

"\ Resample

Input Raster
I DTM_natural_neighbour LI Ef;
Qutput Raster Dataset
| C:\Users'Lori\DesktopiLaboratory of GIS\LabsLab2'2_results\dim_resamcub | E‘
Output Cell Size {optional)

M=}
X ¥
| s | 5|

Resampling Technique (optional)
CUBIC

Performs a cubic convolution and determines
the new value of a cell based on fitting a
smooth curve through the 16 nearest input
cell centres. It is appropriate for continuous
data, although it may result in the output
raster containing values outside the range of
the input raster. It is geometrically less
distorted than the raster achieved by running
the nearest neighbour resampling algorithm.

[Table OF Contents 1 x
308
=l = Layers "

[=] height
*

= O Clip_area
]
[J tin_minus
[ rastertotin
O TN
=] dtm_resamcub
Value

High: 52,914
Low: 1,81216

= O dtm_resambili
Value
High: 49,5279

Low : 2,01071

= O Ea

Value
High: 55,8472

The disadvantage of the
Cubic option is that it
requires more
processing time. In
some cases, it can result
in output cell values
outside the range of
input cell values. If this
is unacceptable, use
Bilinear instead.

Loredana Mihaela Chiforeanu
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The result from Nearest minus Cubic is:

Table Of Contents I x

Elees|m

£ = layers
E M height
L)

= O Clip_area
[}

O tin_minus
[ rastertotin
O TN

o v Em

Value
High: 9,97101

Low : -4,4677

dtm_near_bili
dtm_resamcub
dtm_resambili
dtm_resamnear
dtm_minus

BEEEHHBA

tintoraster

H ®

dtm_spline
dtm_kriging

dtm_IDW

[J DTM_natural_neighbour

oooooooono

= = ®

The result from Cubic minus Bilinear is:

Table Of Contents I x

298]
55 Layers
=] height
+
= O Clip_area
O
[ tin_minus
O rastertotin
O TN

B citm_cub_bil

Value
High : 3,32602

Low : -1,69501

O dtm_near_cub
O dtm_near_bili
O dtm_resamcub
[ dtm_resambili
O dtm_resamnear
O dtm_minus

O tintoraster

O dtm_spline

O dtm_kriging
O dtm_IDW

[0 DTM_natural_neighbour

We can resume in the following table the obtained results:

Nearest - Bilinear Nearest - Cubic Cubic - Bilinear
= dtm_near_bili =] dtm_near_cub =] dtm_cub_bili
‘uf'alue Yalue WYalue
High: 11,6332 High : 8,57101 High: 3,38608
Low : -4 4677 Low : -4, 4677 Low : -1,69501

The difference closest to 0 value is Cubic — Bilinear. The other differences give a bigger range of variability.

Loredana Mihaela Chiforeanu 19
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5 EX: CONVERT THE DTM TO A POINTS GRID

From the same DTM created in section 1.1, we create a grid of points of regular spacing, by introducing the
following parameters:

', Raster to Paint

Input raster

Field (optional)
Value

Qutput point features

| DTM_natural_neighbour

RN

e |

| C:YUsersiLori\DesktopY aboratory of GISY abs\Lab2\2_results\dtm_pointgrid. shp

|

The output file is a shape file, which is a vector dataset. It’s a grid of points with distance made by the same

size of the cell size. This kind of data is very heavy.

A zoomed area is shown below:

The entire area is shown in the following picture. With this zoom it’s not possible to see the grid clearly.

me|sm <

Table Of Contents

=]

=]

=]

E = layers

dtm_pointgrid
o

height

°
O Clip_area

O
O tin_minus
[ rastertotin
O TN
dtm_clipped
dtm_cub_bili
dtm_near_cub
dtm_near_bili
dtm_resamcub
dtm_resambili
dtm_resamnear
dtm_minus
tintoraster
dtm_spline
dtm_kriging
dtrm_IDW
DTM_natural_neighbour

[m]
[m]
[m]
(]
]
]
[m]
[m]
[m]
[m]
]
]
[m]
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Table Of Contents 1 x
£ = Layers
= O height
+

& o [

= O dtm_contour

O Clip_area
[ dtm_pointgrid

O TN

O dtm_clipped
O dtm_cub_bili
O dtm_near_cub
O dtm_near_bili
O dtm_resamcub
O dtr_resambili
O dtm_resamnear
O dtm_minus

[ tintoraster

O dtm_spline

O dtm_kriging
O dtm_IDW
DTM_natural_neighbour

6.3 DTM: ASPECT MAP

Aspect values indicate the directions the physical slopes face.

Now we follow the same procedure for the other maps.

Input raster

ID'I'I'V'I_naturaI_neighhnur ;I B
Output raster

| Ci\Users\Lori\Desktop\Laboratory of GIS\Labs'Lab2\2_results\dim_aspect | B
Method {optional)

| PLANAR v|

Z unit (optional)
METER

The result is:

Table Of Contents 1 x

EEECE

O Clip_area
O dtm_peintgrid

O T

o
[ Flat {-1)
M Morth (0-22.5)
[ Northeast (22.5-67.5)
[ East (67.5-112.5)
[ Southeast (112.3-157.3)
[ South (157.5-202.3)
B Southwest (202.5-247.5)
I West (247.5-292.5)
B Morthwest (292.5-337.5)
I Morth (337.5-360)

O dtm_clipped

O dtm_cub_bili

[ dtm_near_cub

O dtm_near_bili

O dtm_resamcub

[ dtm_resambili

O dtm_resamnear

O dtm_minus

=i MR T
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Table Of Contents

[E3e8

1 x

O Clip_area
[ dtm_pointgrid
[ tin_minus
[ rastertotin

ODEEEEBE

[ 0,045094554 - 6,137396343
[ 6,137396344 - 11,26438732
[ 11,26438733 - 16,3913783
[ 16,39137831 - 22,13924316
[122,15924317 - 28,56793188
[ 28,56798185 - 35,93803142
[ 35,93803143 - 44,61026563
I 44,91026564 - 56,1253584
W 56,12555841 - 81,76051331

[ dtm_aspect

O dtm_clipped

O dtm_cub_bili

O dtm_near_cub

O dtm_near_bili

[ dtm_resamecub

[ dtm_resambili

[ dtm_resamnear

O dtm_minus

[ tintoraster
[ dtrn cnlin

FEEEEREBEEEEA

6.6 TIN: SLOPE MAP

“, Surface Slope

Qutput Feature Class

| C:\Users'Lori\Desktop!_aboratory of GIS\ abs\Lab212_results\tin_slope.shp

Slope Units (optional

PERCENT
Class Breaks Table (optional)

Slope Field (optional

SlopeCode

Z Factor (optional

Pyramid Level Resolution (optional)
0

Table Of Contents 1 x
8 c8
O height ~

= O tin_contour_smooth
[ tin_contour
[0 dtm_conteur
SRR tin_slope

[] <all other values>

SlopeCode

m

w2

3

4

| B

e

a7

k]

[k
tin_aspect
[ Clip_area
[ dtm_pointgrid
O tin_minus
O rastertotin
O TN
O dtm_slope
[ dtm_aspect
O ditm_clipped
O dtm_cub_bili
O dtm_near_cub
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The difference between the TIN smoothed contour and the DTM contour is very clear:

Table Of Contents
e
= £ Layers
= [0 height
°

= @ tin_contour_smooth

O tin_contour
@
O tin_slope

[ tin_aspect

O Clip_area

O dtm_pointgrid
O tin_minus

[ rastertotin

O mN

0 dtm_slope

O dtm_aspect
0 dtm_clipped
O dtm_cub_bili
O dtm_near_cub
O dtm_near_bili
O dtm_resamcub
O dtm_resambili

O dtm_IDW
DTM_natura |_neighbour
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Table
[ERAE-RAL"- L i T
buildings
FID | Shape* | ENTITY | n floors destinatio | 0ID | ID* value 1
4 0] Polygon Polyling 4 1 12 Commercial
1|Polygon Polyling 4 2 213 Tertiary
2 |Polygon Polyling i) 5 5|6 Recreational
3|Polygon Polyling 2 7 718 ND
4|Polygon Polyling 5 1 12 Commercial
5| Polygon Polyling ] 1 1|2 Commercial
6 |Polygon Polyling 4 2 203 Tertiary
7 [Polygon Polyline 4 1 112 Commercial
&|Polygon Polyling 6 1 12 Commercial
9|Polygon Polyling 5 1 12 Commercial
10 |Polygon Polyline ] 1 112 Commercial
11 |Polygon Polyling 3 1 12 Commercial
12 |Polygon Polyling 3 2 213 Tertiary
13 |Polygon Polyline 1 1 112 Commercial
14 |Polygon Polyling 4 6 6|7 Place of worship
15| Pobvgon Polvline 1 1 112 Commercial

We can see now the different destinations of the buildings.

hahle Of Contents

%:[0]G 8| =

o x

B = layers
=] buildings

value_1
[ <Mull>
M Commercial
I Industrial
MDD

[ Public
M Recreational
[ Tertiary

B destinatio

= B3 Ch\Users\Lori\DesktopiLab

[ =all other values>

M Place of worship

Loredana Mihaela Chiforeanu
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10 EX: SPATIALJOIN

We add the file ‘buildingnumber.shp’ to do a join through a spatial location.

Table Of Contents R x
e 8E
5 57 Layers
= 5 G\Users\Lori\Desktop\Labp|
5]

= o buildings

[]<all other values=>
destination
|
m:z
3
w4
ms
ms
m7
me
E destinatio

The Spatial Join creates a new shape file. To do this type of join, we have to select the other option: ‘join
data from another layer based on spatial location’.

Table Of Contents R x
%[0S 8| E .
= weensy fom: | e -8 |f we identify a point of the original
= B C\Users\Lori\Desktop'Lab) =) build_number
= O ok B shape file ‘build_number’, we have
= B3 C\Jsers\Lori\Desktop'Lab) H H
o e info only about that point.
o buildings Location: | 1.393.361,188 4.944.675,397 Meters
[1 =all other values> Field Walue
destination =D 1
Ll Shape Point
2 D 12
3 street_num 1
[ B3
s
| 17
|
me
ER destinatio
Table Of Contents nx
w[Ble 8 =
Loy ey o [ T -
= E3 C\Users\Lor\Desktopilab [=I- spatialjoin
7 E waEon - Byl But if we identify the same point of
B & C\Users\LorhDesktophLab the new shape file ‘spatialjoin’, we
= O build_number
Locaton: | L395.361,717 494,675,527 Meters can see information also about the
= buildings
[ <all other values> Field Value bUI|dIng.
destination ED 5
LN Shape Point
2 buildings_FID 11
_EJ jio] 12
w4 street_num 1
ms FID_2 2
13 ENTITY Polyline
o7 n_floors &
ma destination 5
EH destinatio
Identified 1 feature
Loredana Mihaela Chiforeanu 31
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We can identify the selected polygons to check that the selection has been done properly. Far more the

selected entities are highlighted also in the attributes table.

dentify

Identify from: | <Top-most layer=

(- buidings
- Polyline

Location: | 1,393.464,615 4.944.544,734 Meters

Field Value
FID 42
Shape  Polygon
ENTITY  Polyline
n_floors &
destinatio 2

Identified 2 features

Table

ERECRL L

bBuildings
allw] Shape = ENTITY n_floors destinatio
35 | Pohygon 1 =
37 | Pohrgon 1 3
32 | Pohygon k=] 1
39 | Pohygon Pohyrline 5 =
40 | Pohrgon Pohyrline 4 1
41 | Pohrgon Pohyline 5 =2
47 | Pohygon Pohyrline (=] s
43 | Pohyygon Pohyrline 3 =
44 | Pohrgon Pohyrline = =
45 | Pohrgon Pohyrline (=] ped
45 | Pohyygon FPohyrline 4 1
47 | Pohyvygon Pohyrline 4 1
48 | Pohyrgon Pohyline =) =2
40 | Pohygon Pohrline = 1
50 | Pohygon FPohyrline 4 1
51 | Pohvygon Pohyrline 3 =
52 | Pohyrgon Pohyline =) =2
53 | Pohygon Pohrline 2 1
54 | Pohygon FPohyrline 4 1
55 | Pohygon Pohyrline 3 1
55 | Pohyrgon Pohyline 2 1
57 | Pohygon Pohyrline 3 pd
58 | Pohygon Pohyrline 4 1
=9 | Pohygon Pohyrline 3 1
S0 | Pohyrgon Pohyline 4 1
&1 | Pohyygon Pohyrline ped 1
52 | Pohyygon Pohyrline =2 1
53 | Pohrygon Pohyrline = 1
54 | Pohrgon Pohyline 4 =2
&5 | Pohyrygon Pohyrline 3 pd
55 | Pohyrygon Pohyrline 4 1
57 | Pohyrgon Pohyline 3 1
58 | Pohygon Pohrline (=3 ped
&9 | Pohyygon FPohyrline 4 pr
70 | Pohvygon Pohyrline 4 &
71 | Pohyrgon Pohyline (=] =2
¥2 | Pohygon Pohrline (=3 ped
73 | Pohyygon FPohyrline 4 pr
74 | Pohvygon Pohyrline 4 &
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12.1 SELECTION: ‘ARE WITHIN’

Select also the building numbers that are inside the selected building of Section 4.2.

-

Select By Location

p Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:

C ‘select features from

Target layer(s):

[ spatialjoin
build_number
[ buidings

i

[[] Only show selectable layers in this st

Source layer:

I@ buildings

Use selected features (5 features selected)

Spatial selection method for target layer feature(s):

‘ars completely within the source layer feature

Apply a search distance

30,000000 Meters hd

About select by location oK H Apply || Close

12.2 SELECTION: ‘INTERSECTION’
Clear all the selections. Select all the building numbers that intersect the buildings.

~= SN

Select By Location

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:

| select features from

Target layer(s):

[ spatialjoin
build_number
[ buildings

[ only show selectable layers in this list

Source layer:

[€ buildings

Use selected features (0 features selected)

Spatial selection method for target layer feature(s):

|inhersect the source layer feature

[Japply a search distance
30,000000 Meters =
About select by location oK | | Apply I | Close

Loredana Mihaela Chiforeanu
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’ The result is a subset of the layer; only the
- entities satisfying the query are shown (the
data file has not been changed).

Now we want the closest vacant slots near this
selection: we do a selection by location
because we want a distance of 50 m.

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:
‘ select features from ~
Target layer(s):

O waterville census
Watervile_parcels

[CJonly show selectable layers in this list

Source layer:

|Q Waterville census LI

Use selected features (0 features selected)

Spatial selection method for target layer feature(s):

‘\ntersact the source layer feature - |
] Apply a search distance

[ 50,000000 | [Meters |
About select by location I oK | | Apply | | Close ‘

The result is the selection of all parcels (vacant or not) that are within 50 m of the highest youth population
density census blocks:

However, we want only the vacant lots: we do a selection of selection (by attribute):

Loredana Mihaela Chiforeanu 37
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roprieta riservata aelllau
LAIB 4 — SYMBOLOGY AND TOPOLOGY

14 Ex 1: SYMBOLOGY

Open file ‘States.shp’.

Of Contents
Bes
b & layers
B 3 C\Users\Lori\Desktop\|

We can change colours to:

o all layers;

e by category: from the values of the list of attributes of the file;

e by classes: there are different ranges of values.

14.1 SINGLE SYMBOL

General Source Selection Display Symbology Fields  Defintion Query  Label

/ / 7 7 //4 _;m::_ )

SSSSS

eeeeee

Label appearing next to the symbol in table of contents|

Additional description appearing next to the symbol in

39
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- Dot density

Layer Properties

General  Source  Selection Display Symbology Fields  Defintion Query  Labels

Show:
F [Draw quantities using dots to show values.
Categories Field Selection
Quantities OBJECTID
Symbol  Field
Graduated colors | | Shape_Leng el g
Graduated symbols | | Shape_Area > +  POP2010
Proportional symbols
<
K s <«
Muitiple: Attributes
Densities Calculated at 1:21148785
Dot Min Mean Max
e T j Backgrount
" -
* r Maintain
N = Dot Value [s00000 | [ Dot value
o e

If we want to

Layer Properties

Generl Source Selection Display Symbology | Fields  Defintion Query  Labef

Show:
Fe Draw quantities using dots to show values.
Categories Field Selection
Quantities OBJECTID
Symbol  Field
Graduated colors Shape_Leng ol | Fi
Graduated symbols | | Shape_Area > *  POP201D
Proportional symbols
E
N <<
Multiple Attributes
Densities Calculated at 1:21148785 II
Dot Min fean
- B i =
Main
., Dot Value -_SEDUU Dot Valt

This is useful to have a direct info about the population in the different states.

14.4 CHARTS

Q) Senzatitolo - ArcMap
Layer Properties
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DeEEds B n & - [[1:27.400620 - EGIE & P . | Editor- | General Source Selection Display Symbology Fields Definition Guery Labels Joing
X ; = _ I
E Show
Qe[ @ 35l 4 |- x| @ P ) =] & H - | K8 S Feat |Draw pie chart for each feature.
Table Of Contents 2% Categories Field Selection
EEELAE " ctmh.sm D Symbol  Field
8 S tayers ‘ > | | E—rorzo
B Bar/Column [N shape_Leng
Stacked <
. Muitiple Attributes -
W POP2010
Shape_L
[ Shopeteng Backgound: ] Color Scheme:

Prevert chart overlap

Propeties... | | Exclusion. Size
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15 EX: TOPOLOGY

The purpose of this exercise is to create a new topology and identify topological errors in order to preserve
the following topological relationships:

Must be inside boundary
Must not have gaps /

‘, @/ i

So, we create a new topology and insert different kind of rules because we want to verify if our project
respects them: open ‘Topology.mxd’.

® Topology - ArcMap

To create a new topology, follow these

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

D& B’ x G- famom | EFEESE e @ - | Steps:
BE[EQ@ x4 M- %@ 7 BN T E CIRERECS-2

Network Analyst~ | ER | - % 17, & (3 B Y I Catalog T &3
Fable Of Contents 2 x ) - @ E- el
::Q}S & y Location: |@ Working_Data V|

= = layers
E 3 C\Users\Lori\Desktop\Lab|
= 2 Working Data

] Homne - Lab #\Topology
= 5 Folder Connections
= £ CAUsers\Lori\Desktop'Laboratory of GIS\La

Gl
[9)
g
g
=

2

=
w
&

o

=

ES

= [ Boat launch £ Lab1
@ ElLlab2
=] Rivers & streams ElLlab3
— = B Lab4
= M Ponds & lakes E 3 Topology

[}
= Hydro unit level 1

—

=23 Topelogy.gdb
'ﬁ Original_data
o ER=
= Hydre unit level 2

| B Copy
O @ e
% X Delete
= Rename
O Tanald 2 Refresh
New To
pology Manage »
Create a new geodatabase
topology in this feature dataset. Mew D
I rt
Requires a Standard or an mpo '
Advanced license and is disabled Export 4
with a Basic license. .
Itern Description...

Hl Topology.. ' Properties...
E‘ﬂ Parcel Fabric...

@ Geometric Network...
T

The cluster tolerance defines the minimum spacing between vertices within a feature class and across
feature classes taking part in the topology. The tolerance distance should be chosen equal to 5 m.

New Topology x

Enter a name for your topology: Select all feature classes to participate in the topology:
| Working_Data_Topology| |
i
Enter a custer tolerance:
| 5 | Meters Select the feature dasses that will particpate in the topology:

The duster tolerance is a distance range in which all vertices and boundaries
are considered identical, or coincident. Vertices and endpoints falling within the b = Boat_launch

duster tolerance are snapped together. ﬁ (=] Rivers_streams
ki

= Hydro_unit_1 Select All
The default value is based on the XY tolerance of the feature dataset. You =} hydro_unit_2
cannot set the duster tolerance smaller than the XY tolerance. Co
[E Ponds._lakes_dissalve Clear Al
< Indietro Annulla
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Topology - ArcMap
File Edt View Bookmarks Insert Sclection Geoprocessing Customize Windows —Help
0 o | b - [[1:1.000000 v EGEEE e | Eitore [x] Nl xR BRIEE
B-OIN@ BPIRMAELS ORI, B B- oL HIS S ©E,
3% A Create Festures 2 x5
T - B <search> -@
~ Boat launch
© Boat launch
Area Errors o | Hyero unitever 1
line Erenre vijae|en < >

Error Inspector B
show: | MustBe Larger Than Cluster Tolerance =] s3ermors Search Now [exceptions [visible Extent only

Rule Type Clasz 1 Class2 Shape Festure]  Festure2  Exception "

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 206 [ False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 7 ) Falze

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline ER [ False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 420 ) False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline a7 [ False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 552 [ False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 557 ) False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 654 [ False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 678 o False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 712 ) False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 7 ) False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 784 o False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 309 ) False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 20 ) False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 49 ) False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 1056 ) Falze

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 114 [ False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 1264 ) False

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 127 ) Falze

Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 1282 [ False .

369634223 4952972,71 Meters
o ~ 2 1516
=1 AB a 5
O serivi qui per esequire la ricerca o =B I @ n 3] I = SCROVX EHF ™ iy By

The black V line is the original data (the blue line is the corrected one with the topology rule). We can see
this after including the original layer of the rivers:

Topology - ArcMap
File Edt View Bookmarks Insert Selection Geoprocessing Customize Windows Help
D& +88B x 9 (b [us v EEEE e ¢ Editore [x] .
RENMQI |« F-0/ K@ BIZHEL E B - o HPE PR
Table Of Contents 2 x Catalog =%
G@vo W@ | % | 9
3 Location: (=5 mwvers_streams_orgnal g
& Home - Lab #\Topology =
) B3] Folder Connections '3
5 £ CAUsers\Lori\Desktop\Laboratory of GIS\La | &
Line Errors B Lab1 B
ElLab2
Point Errors Hab2
5 ELab4
= o0t launch & E5 Topology
e 513 Topology.gdb
) B Rivers & streams Bk ggmatdm
© B Ponds & lakes = 2 Working Dsta
= [ Boat launch
(E Hydro_unit_1
Hydro unit level 1 -unit
= B Tlydro unitlee E) hydro_unit 2
() Ponds lakes_dissolve
5 B Hydro unitlevel 2 | JE e =] Rivers streams
Error Inspector HI Working_Data_Topology
@] Topology.mxd
Show: [ Must Be Larger Than Cluster Tolerance =] smemors Search Now [JExceptions [ Visible Extent only @ 4_esmed
Rule Type Class 1 Class2 Shape Festure1  Feature2  Exception Dmhux@;g States.shp
Must Be Larger Than Cluster Tolerance Rivers streams Polyline 206 0 False € Database Servers
Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 375 0 False 3 Database Connections
Must Be Lorger Than Cluster Tolerance Rivers_streams Polyline EA) [ False B Gl Servers.
Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 420 0 False [E My Hosted Services
Must Be Larger Than Cluster Tolerance Rivers_streams. Polyline 7 0 False (5 Ready-To-Use Services
Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 55 0 False £ Tracking Connections
Must Be Larger Than Cluster Tolerance Rivers streams Polyline 557 0 False
Must Be Larger Than Cluster Tolerance Rivers_streams Polyline 654 [ False . N
424815,944 4962424,603 Meters
e = 1518
O Scrivi qui per eseguire |a ricerca o =l 3] | Desitp A S QD x 7B M oy By

In addition, if we measure, we can see that the two lines have distance less than 5 m:

T T[] B0 T RV T = =T L= =B A R = ¥
Analyst -

fva+|):,v|:(v

Line measurement (Planar)
Segment: 3,522972 Meters . . .
Length: 3,522972 Meters Rivers_streams_original: Endpoint
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15.1 1° RULE: LARGER THAN CLUSTER TOLERANCE

45



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 51 di 187

Now we have to merge them. The result is: no more gap, as shown in the picture below.

]RE MO

Table Of Contents.

File Edit View Bookmarks Insert Selection Geoprocessing Customize

Dgds a8 x (2

N T S—

Windows  Help

EGEE E$e . Editorv| » " 1. Nl:th~ a8
B WIB-EES L HBE WE

LT =1 Y
ax

288 d

5 < layers
© @ Working_Data Topology
Area Errors

Line Errors

Point Errors

=
= B Hydro unit level 1

Error Inspector

>

Hydro unit level 1

Civdro unitlevel 1

Create Features 3
<search> 5 2

Boat launch H
@ Boat launch 5

Hydro unit level 2
[ Hydro unitlevel 2

Ponds & lakes
[[JPonds & lakes

Rivers & streams

— Rivers &streams

i)

Construction Tools A
Select 2 template. v

2x

show: | hydro_unit 2 - Must Not Have Gaps =] 2emors SearchNow [Jexceptions [ visble Extent orly
Rule Type Class 1 Class 2 Shape Feature ]  Feature?  Exception
Must Not Have Gaps hydro_unit 2 Polyline 0 0 False
Must Not Have Gaps hydro_unit 2 Polyline 0 0 False
Number of features selected: 1 446708494 498944,203 Meters
gt = 7 v 15:34
=1 « ~
O serivi qui per esequire la ricerca O H I @ X n € @ || Desitop SCQROVX G H ™ oy By

We can do the same for all gaps: errors disappear at the end.

15.3 3° RULE: NO OVERLAPPED FEATURES

File Edit View Bookmarks In:

Dpas 8@ x o

sert  Selection Geoprocessing  Customize

o E—

Windows  Help

BEEEEE

Editor~ |

(1 % | Nlach 2 2|8

EERIHHE R 3 R, YR g H 9% ©E,
Table Of Contents 2 x A Create Features ]
3¢8 3 <Search> g )
5 5 Layers ~ Boat launch g
= @ Working_Dsta Topology © Boatlaunch 5
Area Errors Hydro unit level 1 2
Hycro untlevel 1 =
Line Errors s
Hydro unit level 2 =
<Errors from al rules> [ JHycro unitievel 2
Must Be Larger Than Cluster Tolerance Ponds & lskes
hydro_unit 2 - Must Not Have Gaps ] pards 8 akes
hydro_unit_2 - Must Not Overlap)
[ - Bt Jaunch - Must Be Coered By Boundsry Of - Ponds Jakes_cic Rivers & streams
Rivers_streams - Must Be Inside - Hydro_unit_1 - Rivers &ustreams
Hydro_unit_1 - Area Boundary Must Be Covered By Boundary Of -
- bydro_unit ry y vy
i)
= “
‘Construction Tools
v
8 > Select 3 template. B
Error Inspeq ¢ > 8 x
Show: hydro_unit_2 - Must Not Have Gaps =l 2emors Search Now Errors [JExceptions [visible Extent only
Rule Type Class 1 Class 2 Shape Festure ]  Feature2  Exception
Must Not Have Gaps hydro_unit 2 Polyline [] (] False
Must Not Have Gaps hydro_u Polyline 0 0 False

Number of features selected: 1

£ Scrivi qui per eseguire la ricerca

» i 1535
losion " ~nO@O ™ 2% m 00 By

445700553 4988767003 Meters

Depds 8B x 2

File Edit View Bookmarks Insert Selection Geoprocessing Custornize Windows Help

o [ —

E GG P Edtorr| » * L1~

N/ 2 BRIEY

REAMQ I« FEIRI® S BEZ RS = HISE $E,
Table Of Contents 2x A Create Features ]

g8 @ T - B <Search> g 2
D & Layers > Boat launch g

© @ Working_Data Topology © Boat launch =

Area Errors Hydro unit level 1 2
iHvero unitievel 1 g
Line Errors L ES
_ Hydro unit level 2 =]
Point Errors [ IHyco unitievel 2
Ponds & lakes
[ClPonds & lakes
Rivers & streams
— Rivers &streams
=0
Construction Tools “

5 B Hydro unt evel 1 vijmelen < > Select a template. v
Ertor Inspector B x
Show: | hydro_unit 2 - Must Not Overlap =] zemors Search Now Erors [JExceptions [ visible Extent only

Rule Type Class 1 Class 2 Shape Feature!  Feature2  Exception

s Not s
Must Not Overlap Palygon 158 176 False

Must Not Overlap Polygon 2 % False

P Scriviqui per eseguire |a ricerca

» R 1536
[ Desitop A S Qidx 7 ¥ M 0 By

430164314 4946879,754 Meters

Loredana Mihaela Chiforeanu

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 51 di 187

47



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 53 di 187

15.4 4° RULE: NO FEATURES OUTSIDE BOUNDARY

® 4.cs- ArcMap = X
file Edit View Bookmarks Insert Sclection Geoprocessing Customize Windows Help
OpE@a Y81 x| 2| 10m v BE O e Eior-|[7] = Ei:h~2B0IEg
BANQ@ e H-TIK@ 7 BIIMH S & @R DL H P P
Table Of Contents X s ~x J A Create Features 2 x|
8483 B - [ <Search» @A
& 5 Layers Boat launch H
£ O Working_Data_Topelogy © Boatlaunch =l
Area Errors Hydro unit level 1 2
a [Cirvdro unitlevel 1 8
Line Errors - s
Hydro unit level 2 =
peint Errors [ JHydro it level 2
Ponds & lakes
el L | N (N — — [JPonds &lakes
] o~ Rivers & streams.
) O Rivers_streams _original fivers & streams
= [ Rivers & streams
© @ Ponds &lakes
=
£ B Hydro unit level 1
£ & Hydro unit level 2 ia}
ol Construction Tools
v Select a templte.
>
Error Inspector 7 x
Show: Rivers_streams - Must Be Inside - Hydro_unit_1 | temor Search Now Merors [Exceptions [visble Extent orly
Rule Type Class 1 Class2 Shape Festurel  Feature2  Exception
Must Be Inside Rivers_streams Hydro_unit.1 Polyline £ 0 False
375382,265 4968932,588 Meters
= 3 = P 7 F 1545
S8 O Scrivi qui per eseguire la ricerca 0O HI Q@ X w @@ E loekop ~"@ @O 2B M 0, By

Press F2 (save and stop editing):

How to correct? Using
the Editor toolbar.

Select the river using
the tool inside the
editor bar: and double
click on the river: it
shows the different
lines and edges.

7

Using the ‘delete vertex
tool, select the last
node to cancel the last
segment.

© 4 e ArcMap = X
File Edt View Bookmarks Inset Selection Geoprocessing Customize Windows Help
D2ds B8 %9 |- =00 V] B G B B &y ¢ Edor- 7] . EN:h £ 2 BEIEg
REOMQI«+ - O n@ BIZKASSI0NRL @B -l & PE.
bl Of Contents ax Crate Features 1%
L T - B <Search> -@alg
5 5 Layers Boat launch g
= [0 Working_Dsta_Topology © toatlaunch =i
Area Errors Hydro unit level 1 4
{itivero unitievel 1 Z
Line Errors L =
Hydro unitlevel 2 =
point Errors [ JHveko unitievel 2
Ponds & lakes
© B Boat launch [Jponds alakes
Rivers &streams
& [0 Rivers_streams_original aivers & steams
) B Rivers & streams
& B Ponds & lakes
=
= B Hydro unit level 1
& B Hydro unit level 2 50|
/ [ Construction Tools
/
i v Select a templte
Ble < >
Error Inspector B x
shows | Rivers_streams - Must Be Inside - Hydra_unit_{ =] temor Search Now [Merrors [Cexceptions [visible Extent orly
Rule Type Clasz 1 Class2 Shape Festure]  Festure2  Exception
Must Be Inside Rivers_streams Hydro_unit_1 Polyline 5 [ False
375057,911 4968302,679 Meters
=1 @ © 1547
- =1 & A < o
88 O Scriviqui per eseguire la ricerca (o I=jiH] Q ¥ mn C || Desktop OSRLE @ ¥ ™ g %’/

Finally, all the errors about the topology have been removed.
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We then set up the properties of the model as shown below:

Q

atitelo - A P - x
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DBEa B x o o b 12751 Y EEEE D e, o i b o .
R QO35 1 - k@ EIDR S B & B - IS5 e
Teble OFf Contents 2 x ~  ArcToolbox 7 x :
3¢E @ ArcToolbox )
B 30 Analyst Tools =y
TS Layers B Analysis Taols |2 |
2 Cities Model | Edit Insert View Windows Help B Cartography Tools B
b Run A HER I AL W & Conversion Taols @
= Run Entire Model ~ &) Data Interoperability Tools E
o @ Clip_area ' Validate Entire Model & Dsta Management Tools *
o &) Editing Tools
& seve B Geocoding Tools
Save As... ot B) Geostatistical Analyst Tools
Delete Intermediate Data 23 & Linear Referencing Tools
\ ® &) Multidimension Teols
Print Setup... 2y B Network Analyst Tools
Print Preview... &P Parcel Fabric Teols
& Print.. B Schematics Tools
o &P Server Tools
eport. €} Space Time Pattern Mining Tools
\[:1‘ Model Properties.. By Spatial Analyst Tools
Diagram Properties... &) Spatial Statistics Teols
Eron N & Tracking Analyst Tools
Import 3
Close v
B &< >
Error | M R %
rror Inspector a o
Show: =] Search Now AErrors Exceptions “TVisible Extent only
Rule Type Class 1 Class 2 Shape Feature1  Festure2  Exception
-2674604,51 1437171,884 Meters
%8  © Scrivi qui per eseguire la ricerca (o] =i | Q - e @ || Deskto gl ST ;18 m 1357 E.
Ll quip g =l n B (= 121172019 N2
@ senzatitolo - Arc - X

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Gl o - [127408512 ~ Gl B @ | e Editore L |2 o} -
K - K@ BRSNS fa | B - | HY B HI| 9% E
A ArcToolbox 2% 5
ArcToolbox o
= <7 Layers Pa Model %S B 3D Analyst Tools &
= & Cities Model 4 Oenerd | Parameters Envionments Help | Reration gﬁma\ys'sToo\s %
Cartography Tools
. . ) o,
Y rive Mame: " & Conversion Tools @
= ‘c;u Flooded | ~ B Dats Interoperability Tools =
= @ Clip.area &) Data Management Tools =
D”* Label: & Editing Tools
‘cmgsﬁmgd | B Geocoding Tools
o & Geostatistical Analyst Tools
Description: &) Linear Referencing Tools
Find flooded cities] & Muttidimension Tools
BB Network Analyst Tools
B Parcel Fabric Tools
&) Schematics Tools
B Server Tools
) Space Time Pattern Mining Tools
Stylesheet: ©§ Spatial Analyst Tools
‘ = B Spatial Statistics Tools
&) Tracking Analyst Tools
[store relative path names (nstead of absolute paths)
[ Always run in foreground v
B2 < >
Error Inspect v 2 x
rror Inspector ( >
[ox ]| s Applica
Show: ™~ Visible Extent only
Rule Type Class 1 Class 2 Shape Festure1  Festure?  Exception
1378883,814 1444423,205 Meters
= 2] 13:58
- S ; : =
8 © Scrivi qui per eseguire la ricerca (o] = G @ || Destop A S ETIdx Z B M 1271172010 %_‘:‘

(If we change the name, it will be changed also in the catalogue).

Now we want to impose some operations to accomplish our goal.
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16.3 BUFFER

We want now to create a buffer (having distance 50 km) around the clipped rivers in order to identify the

possible affected areas.

Output Feature Class

[ c:\users\Loni\Desktop\Laboratory of Gls\.abs\.ab 5\5_results_me \buffer_rivers.shp

Distance [value or field]
(®) Linear unit

O Field

Side Type (optional)

I 50| | Kiometers v

Input Features |l = Find Cities
[Fip_ore = E

Model Edit Insert View Windows Help

1= CEELLEIE

PEBRLAO RSP

I

End Type (optional)
ROUND

Method (optiona)

[ PLaNAR
Dissolve Type (aptional)

[none
Dissolve Field(s) (optional)

OFmo
O

[Table Of Contents 1 x
B = layers

= Cities
*

[=] rivers_clip

= Rivers

- o [

= Clip_area
[

16.4 SELECT ONLY THE POINTS INSIDE THE BUFFER — SELECTION BY LOCATION

We need to know only the points inside the buffer zones. To do so, we can add the ‘Select by Location’ tool.

We can add manually the connectors:

«m

Clip_rivers

&‘\

Select Layer By
Location

Output Layer
Name

Selecting Features

Environments

Precondition

)

=

\ Select Layer By Location

Input Feature Layer

“Cmes

Relationship {optional)
COMPLETELY_WITHIN

Selecting Features (optional)

I buffer_rivers.shp

Search Distance {optional)

Selection [optional]

Meters

NEW_SELECTION

[Jinvert Spatial Relationship {optional)
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The resulting model is like below:

16.6 CHANGE SYMBOLOGY OF SELECTED CITIES

To do this operation we add the tool ‘Apply Symbology From Layer’. We select the layer whose symbology

we want to use. There’s no need to add this layer in the current project, we will select it in the options of the
tool.

*\ Apply Symbalogy From Layer

Input Layer

Symbd
| Selected cities =] @
The syml
|- ® symbology L.
Lot ol is applie
R == TS R TN w r

e LY EREEED

Copy Fealures

election

show of type: | Layer files (.1yr)

LN
s, hplly Output La
ymbology ulput Layer Name:
; ol I [ paints_symbol.iyr | [ ]

The model will be as shown:
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17 EX: LAYOUT MAP

Let’s see now how to create a map that can be printed and presented to other professionals.

sert

- 0% @ IR S :

Selection Geoprocessing  Customize  Windows  Help

& . [127.372008 v EEE® ] $e i Editor- i

5 |10 |15 120

125

120

115

110

uire la ricerca (o]

o
2]
*)
3"
)
=

Then we can set up the page:

5_es - ArcMap

File | Edit View Bookmarks |Insert Selection Geoprocessing Customizf

[ Mew.. Ctil-N - ([1:25.000000 VE
Open... cl+0 = g
B Open 0 | k1@ EILEE
@ sove Cirls§
Soveten o |
Save A Copy... -
Share As ,
Add Data >
B2 signin...
BH ArcGIS Online...
[ Page and Print Setup... |
Print Preview..
& print Preview. Page and Print Setup
& Print.
Specify the page size and
Export Map. arientation for this map
ey document. You can also specify

that the map will be printed out as
amap series by setting up
data-driven pages.

z o

Map Document Properties...
1 C\Users\Lori\Deskto..\5_es.mxd
2 C:\Users\Lori\Deskto. \d_es.mxd
3 Ci\Users\Lori\D...\Topology.md

4 C:A\Users\Lo...\Vouth_Center.mxd
5 C:\Users\ Lori\Deskto..\3_es.mxd
6 C:\Users\Lori\Deskto...\Es_2.mxd
7 C:\Users\Lori\ Deskto..\Es_2.mxd
Exit Alt-F4

First, we enter the layout view from ‘View’:

5 es- AcMap

File Edit | View | Bookmarks |Insert Selection Geoprocessing Cif

NI=R"] Data View ~ |[1:25.000.000

Layout View x| @ P
Graphs

Layout View
Reports

Switches to Layout view, which
Scroll Bars| lets you work with the elements

Status Bar | ©N YOUF Map layout in addition to
the data it contains.

=0Cc

=M d

| Data Frame Properties...
a Rif

~

[}

Refresh F5

O Pause Drawing 2]

[ &f  PauseLabeling
= Clip_area
]

Alternatively, by clicking on the button:

!
| La}ru:uut View

HEEEEE R A T

Page and Print Setup

Printer Setup

| ame: [ 48 Microsoft print to PDF v | | Properties...
7| status: Ready
Type: Microsoft Print To PDF
Where:  PORTPROMPT:
Comments:
Paper
Size: A3 - [ printer paper
Source: "% printer Margins
Orientation: OPportrait @ Landscape [_] MepPage Gage Layaut
Sample Map Elements
Map Page Sizz
Use Printer Paper Settings ;}\
Page

Page Size that will be used is equal to Printer Paper Size

Width: 2,7 Centimeters 5/'"
Height: Centmeters ~
Orientation: Portrait Landscape

Show Printer Margins on Layout ] Scale Map Elements proportionally to changes in Page Size

e

Data Driven Pages...

When we are inside the project, dashed lines appear around it
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17.1 TiTLE

17.2 LEGEND

There is a direct connection to the symbology of the layer.

17.3 SCALE BAR

@ 130 480
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LAIB 6 — REFEREN

CE SYSTEMS

A geographic coordinate system (GCS) uses a three-dimensional spherical surface

to define locations on the earth. A point is referenced by its longitude and
latitude values. Longitude and latitude are angles measured from the earth's
center to a point on the earth's surface. The angles often are measured in
degrees (or in grads). The following illustration shows the world as a globe with

longitude and latitude values.

A projected coordinate system is defined on a flat, two-dimensional surface. Unlike a geographic coordinate
system, a projected coordinate system has constant lengths, angles, and areas across the two dimensions. A
projected coordinate system is always based on a geographic coordinate system that is based on a sphere or

spheroid. When working with data in a geographic coordinate system, it is sometimes useful to equate the

longitude values with the X axis and the latitude values with the Y axis
(http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#/What_are_geographic_coordinate_system

s/003r00000006000000/)

WGS 84 is a geographic coordinate system, and UTM is a projected coordinate system. Geographic

coordinate systems are based on a spheroid and utilize angular units (degrees). Projected coordinate systems

are based on a plane (the spheroid projected onto a 2D surface) and utilize linear units (feet, meters, etc.).

18 EX: VERIFY THE

REFERENCE SYSTEM

(2]
File Edit View Bookmarks Insert Selection [N BE TS

= 5 Northern Hemisphere

[ TWGs 1984 UTM Zone 32N

Opds b -
UB & Festurs Cache  Annotation Groups  Extert Indicators Frame  Size and Postior]

@ a . -

& M@ 2 k General Data Frame Coordinate System lumination Grids

— =
Table OF Contents 2% % 3B G-t
E‘ 8SEH 10f 5335 items shown
=] 5 5 Projected Coordinate Systems
E=n
o 5 WGS 1984

typing its code 32632:

Current coordinate system:

WGS_1984_UTM_Zone_32N
VWKID: 32532 Authority: EPSG

Projection: Transverse_Mercator
False_Easting: 500000,0
False_Northing: 0,0
Central_Meridian: 3,0
Scale_Factor: 0,3996
Latitude_Of_Origin: 0,0

Linear Unit: Meter (1,0)

Or we can click on View = Data Frame Properties:

. Senza titolo - ArcMap
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&l L;l@ Layout View

Table Of Conf ~ Grophs
a3 U Reports
m Scroll Bars

Status Bar

File Edit | View | Bookmarks Insert Selection Geoprocessing  Customize
DE:‘ Data View - E

k@ 8%

‘[j]‘ Data Frame Properties..,

o Refresh

Il Pause Drawing

&y Pause Labeling

F5
Fo|

Data Frame Properties

Change the properties of the
active data frame in your map,
such as coordinate system.

To verify the reference system of a layer, we
can right click on ‘Layer’ in the Table of
contents. We can find our system WGS84 by

61



© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 67 di 187

20 EX: APPLY AN OTF TRANSFORMATION OF RS

ArcMap allows the user to define custom coordinate reference systems and supports on-the-fly (OTF)

projection of vector and raster layers. These features allow the user to display layers with different RSs and

have them overlay properly. On-the-fly projection means that individual objects (coverages, grids, images
etc) can define their own projection. If they do, they will be reprojected to a common display projection
when drawn. Thus, if you have data defined in different coordinate systems (state plane, UTM etc) you can
now import that data as is and it will all be drawn in the right place. The only necessity is that a .pr;j file

accompanies the data or that you specify the projection

in GMS after importing

(https://www.aquaveo.com/blog/2013/02/01/fly-projection).

In a new project, load the shape files:

- ‘str_locali_UTM_WGS84.shp’: no warning showed, because it’s in WGS84.

- ‘punti_UTM_WGS84_32N: no warning showed,

because it’s in WGS84.

- ‘str_locali_UTM_ED50’: a warning is showed, because it’s in UTM32N

| Geographic Coordinate Systems Warning

the one used by the data frame you are adding the data into:

The following data sources use a geographic coordinate system that is different from

X

Data Source
str_locali_UTM_ED50_32M

Geographic Coordinate System
GCS_European_1950

Alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems.

‘You can use this button to spedfy or modify the

Transformations. ..
transformation(s) used by this data frame: ransrormauons

The Transformations dialog can also be accessed from the Data Frame Properties
dizlog's Coordinate Systems tab after you have added the data.

[Joon't warn me again in this session
D Don't warn me again ever

About the geographic coordinate
systems warning

Close

£ World (5phere-based)
= Layers
= €3 ED_1950_UTM_Zone_32N
@ str_locali_UTM_ED50_32N
= € WG5_1984_UTM_Zone_32N
% punti_UTM_WGS84_32N
& str_locali_UTM_WGS84_32N

The software identifies that and suggests a transformati

on of visualization:

Geographic Coordinate System Transformations

Convert from:

ean_1950
GCS_WG5_1934

Into:
GCS_WGS_1984

Using {choices are sorted by suitability for the layer's extent):

<MNone=

Cancel
w Add...
~ | New...
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21 EX: APPLY A PERMANENT TRANSFORMATION OF RS

In a new project, load the shape file ‘str_locali_UTM_WGS84.shp’, then with the tool ‘Project’, change its RS,

as shown below:

Input Dataset or Feature Class
| Btr_locali_UTM_WG584_32M | @
Input Coordinate System {optional)

WGE5_1984_UTM_Zone_32M b

Output Dataset or Feature Class
| C:\Users\Lori\Desktop\Laboratory of GIS\Labs'Lab 616 _results_me\wgstoutm | IEI

Output Coordinate System
[ ED_1950_UTM_zone _san |

Vertical (optional)

Geographic Transformation {optional)
~
ED_1950_To_WGS_1984_17

[+ & Package
= B Shotos
[ % Projections and Transformations
% Raster
& Baich Project
*. Comvert Coordinate Matation

*., Create Custorn Geographic Transformation [ Presenve Shape (optional)
#. Create Spatial Reference Maximum Offset Deviation (optional)
#., Define Projection Unknown -
4
1 & Rmctar I OK I | Cancel | |Enwonmems... | | << Hide Help

The result is a new layer, with changed RS:

[Table Of Contents 1 x
8o8 =
B = layers

= wagstoutm

o B str_locali_UTM_WG584_32N

Now we can add the raster file ‘orto_ TO_WGS84_UTM_32N.jpg’, which is in the RS WGS84, coincident with
the file ‘str_locali_UTM_WGS84_32N’:
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LAIB 7 - 3D, NETWORK ANALYST, GEOCODING

22 EX: 3D MODELLING IN ARCSCENE

In this exercise, we create a 3D model using ArcScene. We open the program and import all the files from the
given folder ‘3D’. We see several layers, which are not coincident nor co-oriented.

% Senzatitolo - ArcScene

= @ orthojpg
RGB
BRed: Band_1
[ Green: Band 2
M Blue: Band3
= @ DTMt.img
Value
High : 234,952

Low:217,711

File Edit View Selection P ing Customize Windows Help
Dedsa x ¢ DEREED R~ 4t QANQIE- TN @B MAIZI0&,
[& oMtimg IR &z

Table of Contents 1 x

88

=7 Scene layers

= @ bike

= @ build

We can arrange the layers and extrude the buildings according to their height.

% Senza titolo - ArcScene

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

DeEs X ¢ EERRRD i ¢~¢ e QAQAFOE- T v @F M2 g
|§DTM1.1mg ~| B &

Table of Contents 2 x

=] bike

8
Q_gronda
[£]0,900000 - 5,800000
1 5800001 - 11,000000
[ 11,000001 - 17,300000
[ 17.300001 - 25,000000
1 25,000001 - 39,800000
= M orthojpg
RGB
MRed: Band_1
[ Green: Band_2
M Blue Band3
a DTM1.img
Value
High: 234,952

Low: 217,711

yoseas 8] | Bojeien & |

Now, there are available some commands such as ‘Fly’, ‘Navigate’, ‘Center on Target’, that allow to move

within the model.
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Table Of Contents
=
=5

= Firestations

=2 roads
=] Water

) 4 Kennebek County Boundary
(|

2 x

Catalog +
G-y 3] B |

Location: @ roads_ND

Lab6

Leb7

3 7_data

= B3 Data_es?
=)
7 Geocoding
5 B NA

ﬁ roads_ND
[ roads_ND_lunctions
(& County
(%] Firestations
[E) Water
Q] Firestations.mxd
[ 7_results_class
3 7_results_me
Users\Lori\DesktopiLaboratory of GIS\Transport
Users\Lori\Documents\ArcGISY
xes
Toolboxes
stem Toclboxes
se Servers
se Connections
rvers
sted Services

23.2 SET UP THE NETWORK ANALYSIS ENVIRONMENT
Add the Network Analyst from the ‘Customize’ tab.

Tonll

- @
"y ‘ : ’
NO BILASS @i Ik Rl (g:e 1 select ‘New Service Area , then open the
Network Analyst~ | Epi| - b, i et || roads ND v N ‘Network Analyst Widow’.
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help Network Analyst 1 x [EE— x [
Deas Bx oo b [om ] EEEET e e cevice A
o ENVICE Area
QEME@ i« W-0 8@ 7 EIZIKRARIDIRE BIE - KP = =
Table Of Contents B x Fa (0) B S layers
B8 Polygons (0) B i
|| roads ND Lines (0) Facilities
B £ Layers New Rout ines (0)
= M Firestations N:S::_;Am | L S = Point Barriers (0) & Eror
\J @ C Restriction (0) @ Located
= @ roads ND :E‘" ;‘;‘ New Service Area Added Cost (0) 2@ Unlocated
o Create a Service Area analysis Line Barriers (0} Point Barriers
= M roads New Vehid layer @ ® = Restriction (0) g Error
= & Water NewLocdl The service area solver generates | (@) Scaled Cost (0) oRestnctlon
Options..| Polygens o lines that encompass _ |
e all edges within a given distance, ® [ Polygon Barriers (0} O_Added Cost
= @ Kennebek County Bounder i o G e ° Restriction (0) Lines
O unit from a facility. E Scaled Cost (0) = Lines ‘
Disabled if a network dataset layer @ Line Barriers
is not in the table of contents. - Restriction
—_— e . M

Define the facilities by right clicking on the opened window on ‘Load Locations’, then select ‘Firestations’.

e
File Edit View Bookmarks Insert Selection Geoprocessing Custd
ODds Bxlo b - |[1:400.000 e
BAEN@ 255w K- 0 k@ B A
Network Analyst 0 X Table Of Contents 2 x [
Service Area ~
Facflitiac I\ ~
Poly
Ling
= Poi @ Error
@ Located
~ 2() Unlocated
o Lind X Delete Al I Point Barriers
Selection y| @ cror
oRestri:t\on
o Fol E Open Attribute Table O Added Cost
<& Export Data.. L Lines
@ Zoom To Layer = Lines
M Find Address. FE Line Barriers
- = Restriction R
[ Load Locaions.. mScaled Cost
Recalculate Loca | 24 | acations
[*f Properties.. Load records, features, graphics,
or other network analysis objects
into the active network analysis
class.
m -

Sort Field:

Only load selected rows

Location Analysis Properties

Property
Name
CurbApproach
Attr_Length
Breaks_Length

Field

MName

Default value

Either side of vehice

a

Location Position

(®) Use Geometry

Search Tolerance:

(O Use Network Location Fields

Property
SourcelD
SourceOID
PosAlong

CidnnfEdnn

Field

The fire stations are shown on the map.
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Finally, we click on ‘Polygon Generation’ tab and impose:

Layer Properties

Line Generation Accumulation Network Locations
General Layers Source Analysis Settings Palygon Generation
Generate Polygons
Polygon Type Multiple Facilities Options
() Generalized () Overlapping
@ Detaled Create polygons for each facility. These

polygons may overlap.
[ Trim Palygons: @ Not Overlapping

l:l Allocate palygons to the dosest fadiity.
Oerge by break val.e

Join polygons of multiple faciites having the
same break values.

Excluded Sources Qverlap Type

[ roads @ rRings
Do notindude the area of the smaller breaks.
Create the polygons going between
consecutive breaks.,
() Disks
Create the polygons going from the fadiity to
the break.

wo 44

23.3 RUN AND ANALYSE THE NETWORK ANALYSIS
Finally, we can run the analysis by clicking on ‘Solve’ button.

The result is a network of lines:

. Firestations - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Ced& L 9axioc &-mm V& EREEE e - fa o E
QEE@I e E-T K@ 7 EISIMDRITRE &I B - | KB Hl| 5%

B i =
Network Analyst = B 7, {8 [F |[roads ND V[N o

Network Analyst B X Table Of Contents 1 x \ ‘:’ ~ @
@ Enor ~ §
Polygons (47) @ Located

Lines (12214) 2(C) Unlocated @
= Point Barriers (0) b4 Point Barriers g
Restriction (0) @ Error g
Added Cost (0) €3 Restriction
& Line Barriers (0) Q) Added Cost
Restriction (0) W Lines
Scaled Cost (0) = Lines
£ Polygon Barriers (0) [ Line Barriers
Restriction (0) am=Restriction
Scaled Cost (0) cmScaled Cost
£~ Polygons
2046
£~ Polygon Barriers
|E)Restriction
[L)Scaled Cost

= Firestations
= B roads ND

— Edges
[=] roads

[=] ‘Water

£ @ Kennebek County Boun

Solve completed 3 > |jme|

424936,406 4921304,607 Meters
»
& O Scrivi qui per eseguire la ricerca () = | Q C.g " G @ || Desktop A~ & @D dx Z B M

09:20
20/11/2019 L
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23.4 POLYLINE LAYER WITH ROAD SEGMENTS NOT MEETING THE 5 MILE DISTANCE
We generate a new shape file layer, with some not included roads: we use the ‘Erase’ tool (we don’t set the
tolerance because we want exactly that roads):

. Erase

Input Features

I roads ;I IEI

Erase Features

I Service Area\Polygons ;I IEI
Qutput Feature Class
| C:\Users!Lori\DesktopLaboratory of GIS\Labs\Lab 7\7_results_me'\outside_Smiles.shp | @

XY Tolerance (optional) | | |
Meters ~

The result is a layer with all the roads which have a distance more than 5 miles from a fire station:

%&D‘ICOI‘NEME 1 x L
e S & H .
= = layers "‘"‘l‘%‘,‘é’
\ @ ﬁ

= outside_Smiles
|

lines_export
[0 Service Area
= Firestations

(=] roads_MND
Edges
= roads

=] Water

=] Kennebek County Boundary
O

Finally, we have two layers: one containing the roads included in a range distance of 5 miles from a fire
station and another one containing the roads that are far away from them.

We can create two maps: one of them showing the critical roads.
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24.2 GEOCODING
We insert the ‘Addresses.csV’ file on a free website (Census geocoding -
https://geocoding.geo.census.gov/geocoder/locations/addressbatch?form) and get the referenced data.

United States
census TOPICS GEOGRAPHY  LIBRARY DATA SURVEY SPROGRAMS
m———

Popnianon, Economy  Maps, Prosests  Infogrghios, Publiatens  Teols, Developers  Respond, Swevey Uata

FIND LOCATIONS USING ™ OPTION Sedect Address Choose file  No bt

One Line
Address Bonchma

Address Ratch

Batch Dles may notexceod 10000 records,
“FIND GEOGRAPHEE S USING..” OPTION

24.3 POST-PROCESSING
We open ‘GeocodeResults.csv’ file and insert a header row above the top most record.

We need the data divided in columns:

A B C D E F G H I ]
1 [ID Address Outcome ConfidencCens_add Coord Tiger Side Long Lat
2 |Colby 4000 Mayf Match MNon_Exac 4000 MAYFLOWER HILL-69.65724 44, 75465095 L -69,6572 4455706
3 |Unity 90 Quaker Match Exact 90 QUAKER HILLRD, Ur-69.33209,44. 639604365 R -69,3321 44,6055
4 |COA 105 Eden < Match Exact 105 EDEN ST, BAR HAR -568.228516,44 110256258 R -68,2285 44,39816
5 |Bowdoin 250 Maine Match Exact 250 MAIME 5T, BRUNS\-69.96521,43. 78008087 L -69,9652 43,90713
o |Bates 2 Andrew: Match Exact 2 ANDREWS RD, LEWIS-70.205284,44 616698620 L -70,2053  44,10716

We create two new columns that are called ‘Long’ and ‘Lat’. We select the first cell under the ‘Long’ column
and type the following formula:

LEFT( F , FIND( "“," , F2)-1 )

— MID(F2, FIND( ","™ , F2) + 1, 14)

We save the file as CSV.

24.4 IMPORT IN ARCMAP
Open a new file and add ‘XY Data’:

©: Senza titolo - ArcMap
File | Edit View Bookmarks Insert Selection Geoprocessing Customize Windows
0 New.. CtieM b o =G
5 Open.. Ctrl+0 x| @ T -
Save & Network Analyst~ | £}
Save As...
x
Save A Copy..
Share As »
| AddData v+ addata..
g2 signin... 85 Add Basemap...
HH ArcGIS Online... HH Aggiungi dati da ArcGIS Online...
[ Page and Print Setup.. [£3 AddXYData..
B Print Preview... Geoc
= L Add XY Data
& Print... # Add s S
Adds a new map layer based on
Export Map... AddQ yy events from a table.
[ Analyze Map...

Set X field as ‘Long’ and Y field as ‘Lat’ and impose the coordinate system as Geographic, WGS 1984.
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25 ORAL EXxAM QUESTIONS

These are question made during the oral exam that may be variable according to the professor’s will.

LN WN R

W INNNNNNNNNNRRRRRRRARPRPB R
O VWO NOUDAWNROWLOOWNOUDWNIERO

Difference between geometry and topology.

What is topology and what is it based on?

Difference between TIN and raster.

Difference between raster and vector and how are they defined.
Negative/positive aspects of vector, raster and TIN.

What is the network analyst?

What is the format of vector and raster?

What is a database?

What are the spatial models of a database?

. What are metadata, examples?

. What is INSPIRE?

. What are open data?

. Difference between JOIN and RELATE.

. Difference between BUFFER and OVERLAY.

. How can we know coordinates of raster cells?
. How to model a surface?

. What is a shape file?

. What is model builder?

. What are problems for changing coordinates from (longitude, latitude) to (east, north)?
. Problems of topology?

. What is primary key and cardinality?
. What is a conceptual model?

. What are XML, SQL, UML languages?
. What is geocoding?

. Problems of geocoding, rural areas.

. Interpolation methods.

. OTF transformation.

. Storage modes of databases.

. Primitives of topology.

. What are choropleth maps?
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Part 1 — River Basin

In this exercise we will work on a defined area located in the South-West of Piemonte. The River Basin is
called Stura di Demonte and it is a tributary of Tanaro River at Cherasco (CN).

Prepare a Framework
The procedures of this part can be defined as:

1. Loading catchment map in large size provided by ARPA Piemonte

Loading Digital Elevation Models (DEM) provided by NASA

Identifying the River Basin of our selected area Stura di Demonte

Clipping the catchment map with ‘Clip’ tool of ArcMap

Preparing a map of this basin with a legend, indicating the elevation with a color range

e wnN

1. Catchment Map
First, we download the catchment data file ‘bacini_idrografici.zip’ via ARPA Piemonte’s website.

= BAC_01_bacialti.dbf
[7] BAC_01_bacialti.prj

[1] BAC_01_bacialtishp  —egfemmm——
|| BAC_01_bacialtishp.LENOVO-PC 4972.74...
BAC_01_bacialti.shx

= | BAC_01_bacibase.dbf

|1 BAC_01_bacibase.prj

[1) BAC_01_bacibase.shp
BAC_01_bacibase.shx

= BAC_01_bacimedi.dbf

[7] BAC_D1_bacimedi.prj

[ ) BAC_01_bacimedishp
BAC_01_bacimedi.shx

® Bacini_idrografici_licenzaCC25BY.pdf

Then, we add the shape file ‘BAC_01_bacialti.shp’ in ArcMap project.

Table Of Contents. ox
LR
Layers
& BAC_01_bacialti
ol
Add Data
Lookin: £ badini_idrografid ~
2 BAC_O1_bacibase.shp
B BAC_01_bacimedi.shp
Name: BAC_01_bacialti.shp
Show of type:  patasets, Layers and Results
Loredana Mihaela Chiforeanu 5
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Input Raster Input Raster
[Puascoos gt | @ [N44EQOT gt El=]
Output Extent (optional) Output Extent (optional)
[BAC_01_bacialti | @ [BAC_01 bacialti =~ @
Rectangle Rectangle

¥ Masim ¥ Maximum

46,965617 4,965617
X Minimum X Maximum s X Maximum
6,488417 ‘ ‘ 9,263562 | 6,488417 ‘ ‘ 9,263562 ‘
¥ Minimum ¥ Hinimum

44,032038 R

Use Input Features for Clipping Geometry {optional)

Use Input Features for Clipping Geometry foptional)
Output Raster Dataset

Quiput Raster Dataset ‘C‘VJsErs‘Lnn\Du:umentsWd;lS\De%ult gdb\N44E007_Clip4 \ El
[ c:\Dsers\ ori\pocuments\arcGIS \De fauit. gdb N44E007_Clip4 | @ s

(oData Value (optiona
NoData value (optional) [ 52788 |
[ 32768 |

[ Maintain Clipping Extent {optional)
[ Maintain Clipping Extent {optional)

5. The framework
We change the color range of clipped SRTM DEM data files from ‘Layer Properties-Symbology’ menu.

s o ox
8083 Layer Properties X
-] ~
= O Ewport Output 3 General Souce KeyMetadsta Btent Display Symbology Time
.
O anagrafica$ Events »
. - e d
[ BAC_01 bacialt =
[} etche
[Discrete Color Color Valve Label Labelng
l 257 | I
Low: 1411 111 [Low: 1411 |
= B NA4EOOT_Clip! et T |
Value
e [ospiay Badkground value: »[Z
-
Low: 195 [Juse hilshade effect 1 Display NoData as ||
Stretch
[ NA4EQOT.hgt Type:  PercentCip v | ristograms
Value me:[ 0.5 mac:| 05| [Dinvert
High : 3752
. [ apsly Gamma Sretch: .
Low: 134
& [0 N4E0DE hgt bl Uygidn
Value
'Htgh'low
Low: 406
= [ Basemap
@ OpenStreetMap v
bolowu o

We merge two clipped rasters ‘N44E006_Clip1’ and ‘N44E006_Clip2’ in order to get a unique clip and avoid
differences of colours:

=T

= O N44E007.hgt
Value
High: 3752

Low: 134

= [ N44E006.hgt
Value
High: 4019

Low: 406

5 B NA4E0D6_Clip ] <mmmmmme
Value
- High : 2957
-

“Low: 1411

= @ [DEAEy] -———
Value
| High:3214
-

“Low: 195
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B8 Add Basemap g

Dark Gray Canvas Light Gray Canvas

National Geographic

Terrain with Labels

Toble Of Contents
& = Layers T
= [0 BAC_01_ bacialti

"lar;iq
& [0 N44E007.hgt f
Value
High: 3752

Low: 134
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We also load ‘point places’ and ‘population’ from istat.it. We generate ‘labels’ with the names of major
towns in Cuneo province (‘Comune’).
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Display XY Data x

A table containing X and Y coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

| anagrafica$ j =

Specify the fields for the X, Y and Z coordinates:

e (IR

¥ Field: ‘uh’ninofd v |
vamuae
| High: 2957 Z Field: |quota_stazione <]
-. L 1 @ 0 Coordinate System of Input Coordinates
H en
ow P Description:
Joins and Relates » Projected Coordinate System:
Name: WGS_1984_UTM_Zone_32N
=[] N44E007_ X Remove me SRl
Value Geographic Coordinate System:
. High: Data > Name: GCS_WGS_1984
-, Edit Features »
Low: 1
&A  Geocode Addresses...
o B3 C:\Users\LEN #5 Display Route Events... T
B Localits_d &4 Display XV Data.., i ow Details Edit...
= B3 C\Users\LEN [“" Properties... Display XY Data [ Warn me if the resulting layer will have restricted functionality

SR :=: § anagrafice-

Adds a new map layer based About adding XY data ok | Cancel

¥V svente fromn a tahle

So, we get all the gauges of Piemonte.

But we are interested only in those of Stura di Demonte Basin. Using ‘Clip’ tool we cut the layer in order
to create another one containing only the points of interest:

Loredana Mihaela Chiforeanu 13
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