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1 Introduction

Excel is a good tool for management, analysis, visualization and storage of diverse data types. In practice,
it is the most widely used software for data processing in tabular form. Estimates state that MS Excel has
about one billion worldwide users, and further analysis reveals that 80% of the data we have and use has
a spatial character. Therefore, global users have billions of data-sets that can be visualized or analyzed in
relation to their spatial characteristics.

Despite this, Excel offers few options for spatial data. Most existing solutions are geared to basic
data display on Bing or Google Map backgrounds, and if you need something more, you always have to
add another large external piece of software; even when you only need a simple function or feature.
Moreover, data transfer between Excel and the added external program consumes 80% of your running
time, and this time is extended if you transfer data often or if your dataset is updated on a regular basis.
| faced this problem in my practice as a hydrogeologist; and | was so frustrated at not being able to find
an existing solution that met my expectations that | created my own. All my colleagues gave positive
reactions, so | decided to finish this solution and release it publicly. Today, you can use this solution too,
and you will find that it saves you a lot of time

The result is application level add-in for MS Excel which is released under the name GIS.XL. In a
sentence, GIS.XL can be described as an add-in for spatial data analysis and visualization. Add-in contains
complete GIS interface, plus a variety of features for working with spatial data. It lets you quickly display
your tabular data in a map and also receive additional data for your tables from external maps which can
be imported into the program as ESRI Shape Files.

This manual provides all the comprehensive information you need to be able to fully utilize
GIS.XL functionality. For more information, together with the installation file, visit the http://gisxl.com
website which also provides links to video tutorials and instruction videos for GIS.XL add-in.
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2 Requirements

Add-in GIS.XL was developed with the condition that it does not require additional software, libraries or
web services. The Installation package is less than 13 MB and it contains everything you need for
installation and running. When you begin the installation process the program downloads all necessary
libraries (.NET Framework 4.5) via the Internet (microsoft.com website) and installs them automatically.
This is a great help if your computer is not updated regularly with libraries and the latest available tools.
Your computer only needs the following:

e OS: Windows Vista or higher
e MS Office: desktop version of MS Excel 2005 or higher

Your computer may be 32 or 64-bit, and the same for your Office; and this program is operational
in all combinations.
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3 Installation

Installation of GIS.XL add-in is very simple. You just follow the assistant who takes care of everything for
you. If something is missing in your computer (a library), the installation program automatically
downloads and installs it. After installation, you can use add-in immediately.

The first step is, download the installation package from http://gisxl.com/Downloads website.

[ gisxl.com/Downloads

Downloads

Download your version of the GIS. XL add-in.

Version Downloads
1 441 Download

The installation package is a compressed zip file you can open after the download. Just run
setup.exe file in the directory, and follow the instuctions.

[F=8 ECE =

P
ol | 1, » milos.gregor » Downloads » gisxl 1(2) » - |$¢|| Search gisx p'

Organize = Extract all files =~ O ':9:'
-

i MName Type Compressed size P

. .ggis2

. thumbnails

. 1D18890DA04T4TTISECLE
. amaya

. AppData

i Contacts

. Application Files File folder
ek GISXL VSTO Deployment Manifest 3KB N
5 setup Application 227KB N

i Desktop

m

4 Downloads
1) gisx 1 @)
J Application Files
&= Dropbox
i+ Favorites | m b

i 3 items

After running setup.exe, a control dialog is displayed that asks if you want to run the installation

program.
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Open File - Security Warning @

The publisher could not be verfied. Are you sure you want to
run thiz software?

Iﬂ MName: ..Data‘\lLocal\Temp'\Templ_gisxl_1 (2).zip\setup.exe
Publisher: Unknown Publisher
Type: Application
From: C\Users\milos.gregorAppData\Local\Temp\Tem...

Run ] [ Cancel

publisher. You should anly run software from publishers you trust.

lgl This file does not have a valid digital signature that verifies its
A How can | decide what software to un?

If you click on the Run button, add-in installation begins. The actual installation starts when you

click the Install button.

Microsoft Office Customization Installer

Publisher cannot be verified Eﬁ’
b 4=
Are you sure you want to install this customization?

Name: GIS.XL

files///C:f Users/milos.gregor/AppData/Local Temp/Templ _gisxl_1
(2).zip/GISXL.vsto

Publisher: Unknown Publisher

From:

*  While Cffice custemizations can be useful, they can potentially harm your computer. If you
do not trust the source, do not install this software. More Information...

— ] [ P———

The progress bar in the next dialog displays installation status and progress.

Microsoft Office Customization Installer

Installing Office customization ﬂ.:’
v
Please wait as this could take several minutes,

MName: GISXL

files// /T Users/milos.gregor/AppData/Local/ Temp/Templ_gisx]_1

F
FOM (2 zip/GISKLvsto

Downloading customization files... (21,62 of 25.60 ME)

-' -

Cancel

The final dialog informs you if the software is installed successfully,

5|56



Microsoft Office Custormization Installer

The Microsoft Office customization was successfully installed. ’”ﬂ/’

Mame: GI5.XL

file/ /T Users/milos.gregor/AppData/Local Temp/Templ _gisx_1
(2).zip/GISKL vsto

From

Close

The installation is complete after clicking the Close button, and you can immediately use add-in. If
you start MS Excel, you will find a new tab called GIS [demo] at the end of the ribbon toolbar. You can
now use add-in to test it and familiarize yourself with it. If you want to use the add-in without
limitations, you must activate your license. This procedure is described in chapter 6 Licensing.

Domi VloZeni RozloZeni stranky Vzorce Data Revize Zobrazeni FasteR GIS [demo]

= License
Map Legend Add Attribute Save Excel To GISTo Special
Layer  Table Layer GIS~  BExcel~- -
GUI Map Layer Functions
Al - F
A B C D E F G H | 1 K
N
| |

TIP

If an error occurs during installation(security excepted), one step is required before instaling
again. Copy the installation package you downloaded to the directory you have full

adminitrative rights to,(such as “My Documents” folder). Once you have copied the package

install it again, and installation takes place correctly. After the installation, you can delete the
package from“My Documents”

6|56



4 Uninstallation

If you want to update or remove add-in from your computer, it is easy. Add-in is uninstalled exactly the
same as you remove other programs from your computer. Firstly, open the Control Panel — Programs —
Programs and Features window. Find GIS.XL in the list of programs, double-click on it, or right-click on it
and choose Uninstall from the context menu. Uninstalling removes add-in from your computer.

[F=N OB ==
@Qv v Control Panel » Programs » Programs and Features - | +y | | Search Pro.. 0 |
Control Panel Home .
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
'Ei' Turn Windows features on or
i Organize = Uninstall = - I@l
Mame ° Publisher Installed On  Size | =
Iﬂ FasteR version 0.4.1 FasterStat.com 24,2, 2015 10.9 MB (I—l
577 FasterStatFE FasterStatFE 8.2.2015 -
[ frdshow x54 v1.3 4533 [2014-09-29] 4.1.2016 15.0 MB
EFiIeZiIIa Client 3.5.0 13.6. 2011
4@ GIMP 26.11 The GIMP Team 14,6, 2011 107 MB
[m1 GIS.XL Milos Gregar, PhD. 10.3. 2016
gGoogle Earth Google 13.6.2015 179 MB
¢ Google Chrome Spolocnost Google Inc. 5.6. 2011 :
=] HydroGffice 2010 HydroOffice.org 13.6.2011
[21 HydroOffice 2015 version 4 HydroOffice 8.7.2015 916 MB
= D580 Express Microsoft Carporation 12.12. 2014 M9MB
s Express Application Compatibility Database for x64 12,12, 2014
s Express Application Compatibility Database for x86 12,12, 2014
(7] 105 Media Services 4.0 Microsoft Corperation 5.6.2011 320MB -
@HS Search Engine Optimization Toelkit 1.0 Microsoft Corperation 5.6.2011 266 MB [ -
;T 1 | b
¢ Currently installed programs Total size: 14.7 GB
k il,‘ 244 programs installed

WARNING

If you have activated your commercial add-in license, you must detach it before uninstalling the

program. Otherwise, you can not activate your commercial license on another computer and it
will remain on your current computer. See--Chapter 6 Licensing--to detach your license.
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5 Add-in Setup

The first version of the program contains only one configuration option. You can set whether you want
add-in to start automatically at MS Excel boot or on user request. The Auto-Start option doesn’t slow
Excel start. If you want to turn add-in on OR off manually, click on the main ribbon button File and then
click the Options menu item. You click on the Add-ins item in the displayed dialog and then select COM
Add-ins in the right panel of the combo box and press the Go button.

F!J o

v
B vstjae
4 i
informace
Naposisdy
atevtens
Navy
Tk

Uosta
odesat

Nagoréda

Moznosti aplikace Excel

Obecné
Vzorce
Kantrola pravopisu a miurnice
Uloit
Jazyk
Upfesnit
Piizpisobit pas karet
Panel nastrojis Rychlj piistup
Dopliky

Centrum zabezpeceni

L%; Zobrazeni a sprava dopliki systému Microsoft Office

Dopliiky
Nazev Umisténi e -
Aktivni dopliiky aplikaci
FasterStatFt file:///./FasterStatFE/inst/FasterFEwsto  Dopinék modelu COM

IS
Visual Studio Tools for Office Design-Time Adaptor for Excel

Neaktivni dopliiky aplikac
roje

|
to Blustooth
Skiyté listy

Skryté Fadlky a sloupee
Team Foundation Add-in
Viastni data XML

Zahlavi a zapati

files///Temp1_gis_1 (2)2ip/GISKLwsto
Ci\..or OfficehG6\STO ExcelAdaptor.dil

i\ celd\LibraniAnalysis\ANALYS32XLL

Dopinék modelu COM
Dopinék modelu COM

opinék aplikace Excel

Al ALAM
file..bug/FasterStatFE vstolustolocal

JROTOOLXLAM

&k aplikace Excel

=N
Ci..rosoft Office\Officel 4\ OFFRHD.DLL  Kont
c

VERXLAM

D
D
Doy
Ro:
D
Ke

D

Ci. are\syswowsd\btsendto_sfice.dll
Ci..1os0ft Office!Officel 4\ OFFRHD.DLL
Ci..1os0ft Office\Officel 4\ OFFRHD.DLL
“Ci\..erver\12.0086\TFSOfficeAdal-in.dil”
Ci\..1os0ft Office!Officel 4\ OFFRHD.DLL
Ci\..1o50ft Office\Officel 4\ OFFRHD.DLL

Dapinék modelu COM
Kontrola metadat
Kontrola metadat
Dopinék modelu COM
Kontrola metadat
Kontrola metadat

Doplii
Dopinék:  FasterstatFe
Vydavatel  <Zadng>
K dispozici Zdné infarmace o
Umisténi:  files /G
Popis: FasterFE

Sprovonat: [ETEEREREN]=]

This next dialog display lets you enable or disable selected add-ins in the installed list. This list also

contains our GIS.XL add-in.

Doplrky modelu COM

Doplriky k dispozici:

COM Add-ins

FasterStatFE

| FasterstatFE

GIS. XL

|| Send to Bluetooth

|| Team Foundation Add-n

Visual Studio Tools for Office Design-Time Adaptor for Excel

Umisténi:

Chovani pfi zavadéni: Nadist pii spusténi

file://{C: Users/milos.gregor /AppData /LocalTemp/Temp1_gisx_1 (2).zip/GISXL.vsto

Storno

Ffidat...

QOdebrat

g

K
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6 Licensing

After installing add-in, you can immediately use the demo version. This version includes all functions; but
some are limited. You will find limited functions in the Functions group in the ribbon toolbar tab. If you
want to use the full version of add-in, you must activate your commercial license (described in chapter 6
Licensing). An auxiliary dialog appears when you click the License ribbon button and this enables
activation. Your computer must be connected to the internet to activate your license.

| 51 NB 2

g8 Excel To GISTo Special
T GIS~ Excel~ ~

Functions
o= GISHL License ==
Server Status Online
Email
Registration Code

Register License

Add-in firstly verifies connectivity to the installation server. Then you can install the license which
you purchase in the http://gisxl.com/Licensing site. After purchasing the license you get a registration

code you insert into the text box. After license activation, you can use the full version immediately, and
without restrictions.

WARNING

If you want to activate your license on another computer, or upgrade to a higher add-in

version, you must first deactivate your license on your current computer. Click on the License
button in the ribbon toolbar, enter the registration code in that window and click the Detach
License button. Then you can use your license on another computer.
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7 User Interface

The GIS.XL add-in user interface has three main parts. The first is the ribbon toolbar tab, named GIS. This
toolbar contains everything you need to work with add-in. The first two buttons display the map and
legend panels. The second group of buttons is used to work with external map layers in the ShapeFile
form and the third group is for working with spatial data. Using these functions, you can combine the
powerful features of Excel spreadsheet and GIS interface. Finally, the last two buttons display
information about add-in and commercial license activation/deactivation.

GI5

SE +E8 NP 2

Map Legend Add  Attribute Save Excel To GISTo Special
Layer Table Layer GIS~  Excel- =

GLUI Map Layer Functions

1 2 3 4 3 6 7 8 9

Show map panel

Show legend panel

Add Shape File layer to map
Show map layer attribute table
Save layer

Excel to Map features

Map to Excel features

Special features

Add-in management

00~ O U1 B WM

o

These individual functions on the ribbon toolbar are described in the following manual sections.
Only the first two buttons are important in this chapter. The first button, called Map, displays the Map
panel. This panel shows your data in the form of maps, and you can import your data from the Excel
table into this panel and open external layers from ESRI Shape Files (*.shp). The panel is anchored to the
right part of the Excel window, but you can change its position. You can exclude it entirely from the Excel
window, move it on the external monitor or resize it to fullscreen mode. The info bar in the bottom of
the Map panel displays the X and Y coordinates on the mouse cursor and also the coordinate system you
are using.

If you want to change the map layers’ visual properties, you use features in the panel which
appear when you click the second ribbon button Legend. Invidual features of the GIS interface are
described in the following chapter; 8. GIS Features.
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8 GIS Features

GIS interface functionality is mostly controlled by the first five buttons in the ribbon toolbar. As discussed
in the previous chapter, the first two buttons display the Map and Legend panels.

NE + e d

Map Legend Add Attribute Save
Layer Table Layer

GLUI Map Layer

Another button, named the Add Layer, allows you to insert layers stored on your hard disk into
the map. These map layers can be in vector or raster formats. Lines or polygons stored in ESRI ShapeFiles
(*.shp) can be inserted into the map points under the vector format.

All Supported Formats -

All Supported Formats

Vectors

Rasters

Images

DotSpatial Shapefile - Shapefiles (*.shp)
DotSpatial - Binary Files (*.bgd)

DotMet Image - Images

DotMet Image - Bitmap

All Files (%)

You can import images or rasters (grids) from raster formats. As example is DEM—the digital
elevation model. The current version of Add-in only lets you work with rasters stored as “Binary Grids”
(*.bgd). If you have rasters in another format, you must convert it in other software. For example, | use
the SAGA open source tool.

The next image shows an example of elevation lines imported from a ShapeFile. The new layer is
displayed in a single color when you import it. In addition to the Map panel, there is also a Legend panel
(where one item has been added for display purpose). The Legend panel lets you change the position of
individual layers using drag-&-drop features.
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Legend v X
[l £ Map Layers
El Straz\'r_gps_vrstevnice_U

X 751 378.002 . 5436 366.058 Proj WGS5_1984_UTM_Zone_33N

If you select one layer in Legend and then click on the Attribute table button in the ribbon toolbar,
a window displays data from the ShapeFile attribute table. You can select, filter or edit this data in
different ways.

| Attribute Table Editor (== ]=]

Edit View  Selection Tools
BQE @

D

1 1]
1 1
1 2 i
] 3 Field Names:
1 4 ‘luPYSK.»‘\
1 5 FIDO
1 3
1 570 7
1 705 8
| LY
1 495 1 B
i o 2 (oa ) (@) ()
1 650 13
; 565 14 SELECT * FROM [Attributes] WHERE
1 5575 15
C\Users\milos gregor\Dropbox\Gregorigis_data\GPS Podklady\StrazVr_gp: 1 of 27569 selecte]

o

0K J[ Concel [ Aoty |
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If you want to edit the visual properties of the map layer, use the functions in the Leged panel. In
the example, | have opened the elevation lines. When you double-click on an item in Legend, a dialog
appears where you can edit visual properties of all the features in the layer. In the following example, |
changed the line color and opacity.

Line Symbol -5 |E3al Map 5
I I Symbolizer Characteristics
Preview:
S
Smoothing
Simple Line
Color, Opacity:

0 1

whdth: 1

Dash Style:  Solid -

e X)]+]

[ ok [ cancel |[ apply | % 751454226 . 5436461337 Proj: WGS_1984_UTM_Zone 33N

Additional visual features can be set by right-clicking an item in the Legend panel. A context menu
is displayed and you can choose your option. For example, you can use this to remove layers from the
map, zoom to the entire layer extent, export layer attribute data or set feature labels. Comprehensive
setup options for layer properties can be found under the Properties menu item.

Legend * X
El £F Map Layers

= Straz\fr_nn= wrstewnice 1l

ﬁ Remove Layer

(2] Zoom to Layer K Remove Layer
[L) Set Dynamic Visibility Scale % Zoom to Layer
|e] Set Dynamic Visibility Scale
Data r T 5
Labkeling r Labeling 4
Selection 3 :R Selection E Zoom to Selected Features
. @ Properties E_| Create Layer from Selected Features
F'erEI"tIES %2 Join Excel file 'Data’ Label _ Select All
Join Excel file 'Data’ Label U Unselect Al

If you want to display labels for elevation lines, click on the Labeling — Label Setup item in the
context menu. You will see a dialog where you can set labels for the map layer. You can also enter values
stored in the ShapeFile Attribute Table as labels.
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& Feature Labeler @

Categories: Expression | Basic Propertties | Advanced Properties | Members|
Preview
Font:

Family: Avial

.
Size: 12 - FontColor: j
-,

x Remowve Layer

@ Zoom to Layer [[] Backgreund Colar: [T Border:

[ Set Dynamic Visibility Scale (opaciy [j | ol
Data b 0 1 0 1
Labeling [ Label Setup Pricrity Field [] Pricritize Low Values

® Selection b I_' Set D_-,rnamic | Prevent Collisions

& Properties Labe! Rotation

%= Join Excel file 'Data’ Label © Common angle

) Individual angle

Floating Format:

Each group can specify its own basic design
characteristics.

[ ok ][ Cancel |[ Apply

You can also set a number of parameters for your labels; such as font, size, transparency, rotation
and other things you want to use. An example of displayed labels is shown in the following image.

Map L v X
0 350
335
PR 340 350
375 350
345 350 365
385 355 37
370
395
350 o G Ui
0 445
145 375 —~
340 390 Al
540
350 585 600 535
345 345 650

Wiy)) 348 555 635 430

350 i i 465
390 o420 570 515 1460

350 530 505 480 440425

355 460 490 0 45 0O 4z

ace ARMD AEN

X 751389436 V: 5436148821 Prop WG51984 UTM_Zone 33N
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In addition to labels, you can also set visual characteristics of each feature (line) in the map layer

according to the attribute table data. When you click on the Properties item, a dialog appears where you

can set-up multiple features, such as symbols.

- Layer Properties

Symbology | Detailed Property

@ Custom @ Unigue Values ) Quantities  Field:  VYSKA E[I]]_[[I
© +][+ |:
Use Color Range
Symbol Values Legend Text Cournt |4
HSL | RGB MH
Hue Range: - 1000 1000 17
I 10025 10025 :
Saturation Range: 1005 1005 14
@ 1007.5 1007.5 1
1010 1010 13
Lightness Range:
—:/ @ 10125 10125 4
1015 1015 13
10175 10175 2
[] Size Range 1020 1020 1
[ [ Edit | 10225 1022.5 2
1025 1025 8
1030 1030 10
From:
= 5 = 1035 1035 10
1040 1040 5
1045 1045 11
1050 1080 13
To 10525 10525 2
D = = 1055 10585 13
1060 1060 13 i
[ oK ] [ Cancel ] [ Apply ]

In the example below, we set line colors related to the “VYSKA” column in the attribute table

(vyska = altitude in English). The map is much easier to read when you use this set-up, and you can set
multiple parameters of map layers until your requirements are completed.

Map
o/ 0 350 =
335/

J( PR3 / 340 350
J)

~ s 375 350 350

N\ 356 355
i(\ 370
\\

N\ 395
1)
5L TR EE 400
;45( P |\srs s
\ 495
340 390
\ 540
350 || 585 600
345 345 550
410 345', 555 565
350/ ) £70 465
30 o 420 570 515 7771460
350, 530 505 480
355 460 490 0 45 0 O
‘are ARN & X ARA
X: 751065486 V: 5436 560427 Proj: WGS_1984_UTM_Zone_33N

v X

365
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530

535

430

440 425
4z
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Other GIS functions can be found by right-clicking on the Map Layers root item in the Legend. A
context menu displays the following additional features.

Legend v X
= &% |Map Layers
= ] Straz) Remove Map Frame
HVYE Zoom to Map Frame
Create Group

Projection

These features let you zoom the map to the maximum extent; or you can create groups of map
layers. One of the most important feature is the last item — Projection. Click on this and you can either
display information about the map projection you have used, or you can change it. This feature is
particularly important if you want to use the function for data export into Google Earth. You need to use
projection WGS84 for this function, and this is explained in detail in Chapter 11 — Special Features.

P

% Map Projection o | = &=
Current Map Projection | Details | [ Select a Projection @
Mame: WGES5_1984_UTM_Zone_33N Predefined
Projection Type

Projection Type: Projected
(™) Projected  7) Geographic

Aarthority: Mot specified
Suthority Code: Mot specified Mot found in Predefined -
Mot found in Predefined -
From EPGS code
D :
Change Projection... From ESRI or Proj4 string
ESRI (stherwise Proj4)

PROJCS["WGS_1984_UTM_Zone_33N" GEDGCS -
["GC5_WGS5_1584" DATUM
['D_WGS5_1384" SPHEROID
["WGS5_1984" 6373137 298 257221562957]] PRIMEM

-

[ Apply ][ oK ][ Cancel

The last group of functions is contained in the Map panel context menu. You right-click on the
map, and a group of functions is displayed in the menu.
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STAN)

& Add Layer 39
6 |4 Por
Z  Select
D Unselect All
'<f‘-‘,$ ZoomIn
'*5% Zoom Out G
©., Full Extent
K Saveas Project
Open Project
P ]
5|3 Clear Map
53 & Info 0
B wm Print A€
30 ® Bopor
po
50
430

The Add Layer function lets you add new layers to the map from your computer disk. The Pan
function allows you to scroll the map with your mouse. The Select option gives you the opportunity to
select individual features from the map layer and Zoom and Full Extent functions scale the map. The
Open Project and Save as Project options open and store information about current maps layer setups
and properties. If you often open the same map layers with the same visual characteristics, you can save
these proerpties together and automatically open them in bulk. This simplifies and speeds up your work.
The Clear Map function removes all layers from both the Map and the Legend panel.

The last three features are the most interesting; the Info function activates your options to
idenfity each feature on the map. Click on the map and an auxiliary dialog appears with all the data in
the attribute table for the features you clicked.
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The penultimate function Print lets you print your map results easily in map sheet form. Your map
will be inserted in the Map panel of your printed map. You can then add things on the paper. For
example, you can insert the things you need including the legend, a north arrow, the scale and labels and
custom images (logos) from your disk. Finally, you export your finished map as an image file.

DRERIB I AAAN - E4+4=UNO¢EEETEE

Sample map

B =

4 Layout

However, if you don’t want to print, and only want to export your map from the Map panel, click
on Export — the last item in the context menu. This saves your Map panel content in an image file.
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9 Excel to GIS

Functions in the Excel to GIS group transfer data between Excel spreadsheets and the GIS interface. In
the current version, add-in has two functions in this group. The first is Create New Layer, which creates a
new map layer from your Excel table; and the second, Update Layer, lets you update the attribute table
in your selected existing map layer using data from an Excel table.

= ]

Excel To
GIS~

Create Mew Layer

Update Layer

9.1 Data Selection

Data selection in your spreadsheet is essential when you are working with GIS.XL add-in. If you want to
export Excel data into maps or update an existing map layer, you must know basic technical
characteristics about data selection. If you want to select the entire table, just press Ctrl+A., but the first
row must always contain descriptions (names) of the selected columns. If the first row has numeric
values, the program understands them as labels. If the first selected row is empty, the program uses
Excel column descriptors as labels (A, B, C)

z z

y & ‘'H "H.H-8 “H “H
11276|7-133 -463696.41 -1190386.78 510 1B 4R060 49 04497
|1277|2-134 -458538.62 -1189617.81 370 1855005  49.05563
|1278|2-135 -458928.38 -1189530.03 360 18.54465 49.05613
11278|7-136 -454229.03 -1187860.09 470 18 .60GEE 49 07455
|1280|2-137 -454596.50 -1187662.76 478 18.60165 49.07605
11281|7-138 -456419.24 -1187290.65 440 1B57637 49 07R05
|1282|7-139 -457441.11 -1187283.06 508 1856247 4907737
|1283|7-14p -457607.98 -1187202.43 530 18.56005 49.07797
11284|7-141 -454221.20 -1186505.13 490 1860548 49 0BET0
11285 |7-142 -456444.62 -1186496.39 480 18.57513 4908515
|1286|7-143 -456B64.28 -1186385.79 550 1B 5R9ZR 49 0R583
|1287|7-144 -456338.40 -1186109.00 511 1857615 49 0BETO
|1288|7-145 -456647.40 -1186005.60 550 1B57182 49 DROAD
1289 (7-146 -455534.20 -1184B61.90 539 1858573 49 10047
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299 %
1200

M 4 » M| Pramene . Opakovane merania |I|i ] »
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You can have dynamic Excel formulas, such as “=A2+B2/C2” in your selection, as well as numbers
and strings. Another add-in characteristic is the possibility to work with filtered data. If you only want to
display selected lines in your map, you can use the Excel Filters built-in feature. If you want to work with
filtered selection in your table, you can also use this command, because add-in supports this feature. You
can still continue to use individual functions for selected data in your spreadsheet; and the first function

described here is creating a new map layer.

9.2 Create new layer

You can create a new map layer from selected data in your spreadsheet. Just click the Excel to GIS —
Create New Layer button in the ribbon toolbar. This displays the following dialog.

2

o5 Excel To GIS - Create Layer

=

Column Name Data Format Usze
Pramen Siring < .
X Mumeric e
Y Mumeric o
Z (gps=) Mumeric o
Z (map) Mumeric o
Lat Mumernic e
Lon Mumeric = E
Datum Date o
T Mumeric o
T (vzduch) Mumeric o
EC Mumeric e
ad Mumeric e
Typ Siring o
Tvar Siring o
Hominové prostredie | String o
IDSRF Siring e
HG_ID_LITO Siring =
FPopis Siring o
Teraza Mumeric o
Travertin Mumeric o
Geomorfologicke pom:| Siring <
Cizlo mapy Siring o
Lokalita Siring o -
X (X M
Y Y |
Projection WGS 1984 UTM_Zone 33M
Feature Type [ Paint - |
Layer Name Mew_Layer

[ ey |

-

This dialog has two main parts. The upper part is a definition table describing the selected data.
The first column displays the column names in the selection, and the second defines the data format in

the individual columns. At this point, you can immediately see whether your data is correctly formatted.
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For example, if you have string values instead of numeric values in columns that include coordinates, you
see this fact directly. The map attribute layer is also created from the selection, and the last column of
the table defines whether the selection column is to be inserted in the resultant ShapeFile attribute
table.

The lower part of the dialog enables you to define the character of your new map layer.
Although the basic settings for all types of features are identical, this dialog area changes depending on
what type of feature you want to create.

First, you set-up columns that contain numerical values of your X and Y coordinate in the first two
combo boxes. The coordinate system you used in your new ShapeFile is displayed in the next column.
The coordinate system will always be the same as you defined in your map panel; but this row only has
control purpose and it is not possible to change the coordinate system. You can change the coordinate
system by using the Legend panel context menu features.

You then select the type of map features you want to create from the next combo box. This
version of add-in gives you the choice of 8 types of features you can create from Excel data. However,
the next settings in the dialog change when you change the feature type. Finally, you define the new
map layer name in the last line.

When you have defined all parameters, you click Apply and the program automatically
creates your new map layer from Excel data; exactly according to your chosen settings.

The following subchapters describe the options and settings for generating individual types of
map layers.

9.2.1 Create point layer

The basic type of map layer you can create is composed of points. To use points, you choose the Point
option in the Feature Type combo box. If you choose Point, you cannot define any other parameter, and
a single line in the selected table defines one point in the map layer.

X (X M
Y ¥ |
Projection WGES_1984 _UTM_Fone_33N
Feature Type [ Point - |
Layer Mame Mew_Layer
[ Appy |

If you want to create a new layer in add-in, you must remember one thing. Columns that contain X
and Y coordinate values must not have any empty cells. If you have rows without coordinates in your
table, hide them using Filter or remove them. An example of a new created point layer is shown in the
following figure.
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This new map layer is formed by simple points. You can change their visual character by
substituting values stored in your Map Layer attribute table.

9.2.2 Create line layer
The next simple feature you can create with add-in is lines. As in the previous case, your coordinates are
defined in the X and Y combo boxes.

X (% - |
Y LY - |
Projection WiGSE4
Featurs Type [ Line - |
Grouping Column [ - |
Layer Mame Mew_Layer

[ Aely |

When you choose the Line option in the Feature Type combo box, the Grouping Column
parameter is displayed. If you leave this combo box empty, a one-line map layer will be created from the
table. If you want to create multiple lines in a single layer, you must have a column in the table that
separates each line. This column will contain your defined values. When the value in this column is
changed, it begins to create a new line, and the points in the current line are inserted in the new line
unless the value in the column changes. Attribute table values are always created for the first record for
a given line in the table. An example of table structure with two lines to be given values is as follows.
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X Coordinate | Y Coordinate | Grouping Column | Attribute data_1 Attribute data_2
23.7 12.3 Line_1 value value
23.4 15.4 Line_1
25.6 11.2 Line_1
43.3 5.6 Line 2 value value
54.2 5.9 Line_2
55.8 12.4 Line_2
94.5 22.5 Line_2

The two lines, Line 1 and Line 2 in the Grouping Column, in the above table have defined
coordinates. Coordinates are stored in the first two columns and the breakdown of each line is defined in
the third column. Finally, the last two columns have data used for generating the attribute table layer. A
generated line layer example is in the next figure.

9.2.3 Create polygon layer
Another type of vector map you can create is a polygon layer. Its definition is the same as for the line
layer.
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Y [Y - |
Projection WiE584
Festurs Type | Palygan x|
Grouping Column ( - |
Layer Mame Mew_Layer

[ Aeply |

Polygon vertex coordinates are defined by the first two combo boxes. You can create multiple
polygons from the table using the Grouping Column parameter;-exactly the same way you did for lines.

Again, if you leave this combo box empty, only one polygon will be created from selected data.The
created polygon layer example is shown in the next figure.

Polygon attribute data is created from the first line of your selected Excel spreadsheet; the same
as for lines

9.2.4 Create convex hull layer

Another feature you can create is a convex hull polygon layer. This encloses all coordinates from your
Excel spreadsheet in a single polygon. No additional option or parameter setup is required for this map
feature.
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X (X |

Y [¥ - |
Frojection WiG584
Feature Type [Culw&x Hull - ]
Layer Name Mew_Lg|
L Aeoly |

9.2.5 Create Delaunay polygon layer

Delaunay polygons can also be created from your data.

X (X - |
Y (¥ - |
Projection WGESE4
Feature Type [ Delaunay Polygon - ]
Layer Mame Mew_Laye
[ Ay |

You do not have to define any parameters when you create Delaunay polygons and the result
looks like the following figure.
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9.2.6 Create hexagon bins layer

The next polygon type you can create from Excel data is called hexagon bins. These polygons statistically
summarize values in selected areas. Three configurable parameters are displayed when you select
hexagon bins in the Feature Type combo box.

X E3 -|
Y [x |
Projection WGE584
Featurs Type [ Hexagon Bins - ]
Count 20
From Column [ v]
By Function
Layer Name Max

Average

Sum

Count

First

Last

Explanation: First, you set the Count parameter. This defines the minimum number of poylgons in
a row or column. If the coordinate range is smaller on the x-axis, this parameter will be applied to
polygons rows. If the range of scale values is smaller on the y-axis, the minimum number of polygons will
be used for the polygon columns.
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The following figure gives an example of created heagonal polygons. It displays the number of
points in the Excel spreadsheet which fall under the individual polygons. You also set a value for
individual hexagon polygons. Here, you can use the Count of points, or you can use a selected statistical
function you can apply to a selected column from your Excel table (For Example; Average value).

- Vi - Proj WGSS4

9.2.7 Create tiles layer

The penultimate map features you can create from Excel data are Tiles — rectangular polygons. Their
character is similar to the previous hexagonal polygons; the only difference is their geometry. Tiles are
actually simple squares, similar to rasters, and the only difference is that they are defined in vector form.
You will see additional adjustable parameters when you select Tiles in the Feature Type combo box.

X X v
Y i v
Projection WiGS84

Feature Type ['I'lles - ]
Cells Definition @ Count ) Size

Value 100

From Column [Cl vl
By Function [A\femge v]
[] Allow Empty

Layer Name Mew_Layer
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Explanation: The first two adjustable parameters define the number of generated Tiles. You set
whether you want to generate tiles based on their minimum number (count) or size with the Cells
Definition radio button. Then you enter the desired value in the Value text box.

You set the Excel table column from which the values will be processed similar to the hexagons,
and you define the statistical function you want to use. Generating Tiles has more feature options than
the previous feature types. Here, you can set if you want tiles created in areas where there are no points
by using the Allow Empty check box. The Tile map layer example below did not allow empty tiles.
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9.2.8 Create buffer polygon layer

The last feature type you can create with add-in are buffer polygons. If you choose this type, it is
necessary to set the distance at which are polygons created. The values used for this distance are the
same as you use for tiles; and are always defined in the same units as your coordinates. Therefore when
you use the metric coordinate system, your values are in meters and when you use the WGS84
coordinate system your values are in degrees.

X (% - |
Y ki - |
Frojection WiG584
Feature Type [ Buffer Polygon -|
To Distance 1000
Layer Mame Mew_Laye
[ Apy |
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When you have defined your buffer distance, click Apply, and add-in will generate a new map
layer as in the following figure. The buffer is generated for each individual record (point) from your Excel
spreadsheet.
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9.3 Update existing GIS layer

The second function from the Excel to GIS group will update the attribute table of your existing Map
Layer — ShapeFile. The following example explains the feature functionality. | loaded a polygon layer of
districts into the map panel, and | have a list of springs with their parameters, such as spring yield and
temperature in the Excel table. This feature’s functionality is explained by the following diagram and the
text below it

A B c D | e F (3 H 1 1 -~
a - -
572|p-55 45526354 118820444 476 452 1850323  49.06443 25.10.2014 BE 8
573e-55 45511105 118871543 553 565 1E.58682  48.05727 25102012 72 5
B7alps7 45555735 -1150733.85 520 520 1B.5S085  AD.0SE7E 25.10.2014 7.8 8
B75[PsE  AS0033.77 110312282 617 620 1B.41008  AD.0IGA0 27.10.2014 0.1 0
B7E[P-S AS5S34.40 -1184217.08 572 SBD 1B.40%42  4B.00S22 27.10.2014 B0 0
B77|e60  9EESE.28 118425135 452 453 1B.41S00  45.00817 27.10.2014 B2 0
B7B|P-61  -96B743.33 -1184313.35 517 486 1641630  45.00385 27.10.2014 B0 0
E79|P-63  96E42E57 -1195066.52 456 430 1E.42145  46.99842 27.10.2014 2.0 0
EBD|P-65  -35B4EE.SE 119520585 459 430 1B.42107  4B.99815 27.10.2014 87 0
sEilp66 47260082 -119008E.03 380 362 1E.36287  49.00483 28102018 28 81
BE2[P57 47251020 -1104789.43 38D 401 1835807  4D.00332 28.10.2014 BS 61
BE3[PE8 47251535 -110455135 452 458 1B.35520 4500087 28.10.2014 B7 61
BBI[PS0 47240037 110453105 453 4SB 1B.36552  AD.0OLLT 25.10.2014 119 61
BE5|P70  47IEEES3 118438030 373 376 1B356E3 4500212 28.10.2014 20 61
BBS[P-7L 47247210 -1195052.08 527 S50 1E.3662F  4B.89542 28.10.2014 B§ 61
BE7|P-72  -472693.57 -1195051.40 451 48D 1E.36335  46.99635 28.10.2014 10.6 61
BBE|P-73  -472B05.72 -1194913.48 449 450 1B.36165  4B.99750 28.10.2014 10.3 61
smo|e7a  a72Ee7.23 1190843.08 421 441 1E36102  4E.99E10 28102018 100 81
Bs0e-7S  a72ES331 -1184772.85 432 440 1B.35072  4B.SSETZ 23102012 102 51
BE1[P75 47311750 -110488345 410 410 1835738 4B.OS7SI 28.10.2014 139 61
Bo2(P78 47312002 -1105135.35 420 436 1B.35752  AB.0OS2T 25.10.2014 10.4 61
BES[P78 72BA1el -1185233.75 451 450 1B.35017  4B.5SMSL 28.10.2014 8.4 61
Bmale-B0 47284072 -1195385.53 455 460 1B.3603F  45.58307 28.10.2014 B 61
E55|P-B1  -47251B.32 -1195467.57 469 1636077 4699245 28.10.2014 B3 61
B96|P-82 47253526 -1195655.09 455 490 1E36212  46.99083 28.10.2014 BS 61
597|P-83 47260157 -1195713.94 526 S50 1B.36337  4B.0S048 28.10.2014 8.2 61
BSB[P-88 4725876 -1195035.23 575 600 15.35580  4B.5BS4E 28.10.2014 B3 61
B9o|P-85 47250279 -1196043.89 563 S5B2 1E.36587  46.96753 28.10.2014 B.S 61
S00|P-85 47279190 -1195995.33 549 555 1B.36310  4B.OBVE2 28.10.2014 7.5 61
‘o01|p-87 47278830 119582005 532 533 1E.36282  4B.98RdS 28102018 72 81
B02[P-88  A73113.91 -1105750.42 505 510 1835843  4B.OGSTT 28.10.2014 7.5 61
B03[P-89 47311015 -1105605.57 4BS 480 1835632 4808107 28.10.2014 55 61 %
S0alps0 47307765 119530000 430 M0 135842 4B.6GITS 25.10.2014 81 61
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First you select the data in the Excel table you want to use in the Map Layer update. As in the
previous examples, you can use Excel features such as Filters. After your Excel data selection, click on the
ribbon button Excel to GIS — Update Layer; and the following dialog is displayed.

o5 Excel To GIS - Update Atribute Table (2]

Column Name Data Format

Prameri String

X Numeric

Y Numeric

Z (gps) Mumeric

Z (map) Mumeric

Lat Numeric

Lon Numeric

Datum Date

T Numeric

T (vzduch) MNumeric

EC Numeric

Q Numeric
Map Layer [hmnioe_okres - |
Connect By [Coordinalﬁ -|
X [x |
Y [ |
Coord System WGE584
Update Map Column [ - | [New|
By Excel Column [ -|
With Function [ |

Apply |

This dialog is similar to the previous one. The upper part of the window has the table
characterizing selected Excel data. The nature of the function is defined in the bottom of the dialog.
Select the map layer you want to update in the first Map Layer combo box

Map Layer [ hranice_okres -|

Then you must define the connection between the Excel table and the Map Layer. There are three
connection methods. The first is to connect via Coordinates. If you choose this option, the map layer will
be updated on the basis of spatial connections. The individual records from your Excel table updates the
map layer features if the Excel table record intersects the map feature. If this happens, the row from the
table will be used further in the algorithm.

Connect By [Cmrdinat&a > |
X [X -]
Y [y |
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The second connection is through the values in the Excel table and values in the attribute table of
the Map Layer. If the values from the selected columns in the tables are the same, the row from the
Excel table will be used to update the feature in the Map Layer.

Connect By [ Column v |
Excel Column [ - |
Mzp Calumn ( - |

The last connection is called ROW ID. This is a specific link that has great importance during
manual editing of the Map Layer attribute table. This connection assumes that a column exists in the
Excel table that identifies the individual features in the Map Layer. This identifier is defined as an integer
number that indicates the order of features in the Map Layer, and it begins by numbering the first
feature 0 (zero). This connection can be used, for example, if you want to directly edit the whole Map
Layer attribute table in the Excel spreadsheet. Here, you firstly export the whole attribute table to Excel
through the GIS to Excel — Eport Layer function. You can easily export the Map Layer attribute table into
the Excel spreadsheet, use powerful Excel features such as dynamic formulas or filters and then paste
the calculated result back into the map layer attribute table. Exporting is explained in detail in chapter 10
GIS to Excel

Connect By [Hﬁ# ID - |
Row ID ( x|

When you define the connection, you can continue with function setup. If the selected connection
is defined through spatial coordinates, you will also see information about the coordinate system used.
You then define a column in the Map Layer attribute table you want to update. In addition to the existing
column, you can also create a new column here that will be added to the table.

Coord System WE584

Update Map Column [Q_sum - | [He'.l.-|

Then press the New button and the small dialog Create New Column appears where you define
your new column. Its definition is based on data type and name. Click Apply and the new column will be
added to your attribute table and you can use it for Map Layer updating.

e "

o5 Create Mew Column @
Column Type [Double - |
Column Mame 3_sum

L Apply |

My example above created a new column for numerical values labeled “Q_sum”. When you select
your column for update, you must then select the column from the Excel table that will update the
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attribute table. The above example used a column containing values for spring yields. Since one row in
the attribute table can be linked with multiple rows in the Excel table, you have to determine the
statistical function you want to use to pre-process the result for update. If the tables are linked 1:1,
choose the First or Last item from the statistical functions. You can use also use these items if you want
to update columns with string data type.

By Boxxcel Column [EI - |
\ith Function [ Sum |

The following figure shows the entire dialog with all function parameters. Here, | am going to
update a polygon map layer connected to my Excel table through coordinates. | update the newly
created column Q_sum, where | want to insert the yields sum of all springs that intersect my polygons.

Map Layer [hmnioe_okres - |
Connect By [Coordinates ~|
X (X |
Y ¥ -|
Coord System WiG584

Ipdate Map Column [Cl_sum > | [New|
By Excel Column [D - |
\wiith Function [bum P

When you have set all parameters, click Apply and add-in automatically updates the Map Layer
attribute table. This process can take longer, depending on the number of records in your Excel table and
the number of features in the Map Layer. You are then advised that the update is completed in the next

message box.

P "

Info @

:I (GI5 layer atribute table updating was finished.

When the map layer updating is finished, you can use standard GIS interface features to visualize
the results.
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EQ_sum
O <=9
[]99-198
[] 196-293

[ 283-390

[ 390

WARNING

Changes you make in individual map layers are not automatically saved on computer disk. If you

want to save, select the map layer in the Legend panel and then click the Save Layer button
inthe ribbon toolbar. This refers to both Excel and GIS functions.
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10 GIS to Excel

The GIS to Excel functions have the reverse purpose to the previous Excel to GIS work. They allow you to
create or update your Excel table with Map Layer data. This has two functions — exporting map data to
your new Excel table, and updating your existing Excel table using the spatial data on your map.

GIS To
Excel -

Export Map Data
Update Excel Table

10.1 Export map data
This Export Map Data function exports your data from the selected map layer onto an Excel
spreadsheet. My following extended example of how this funtion works begins with the illustation of

digitalized water areas in Slovakia shown below.

Here, | have a layer with 1,717 digitized surfaces. When | click-up the layer attribute table, | see
that it contains multiple values. [One is the lake/water area name--under NAZVPL].

35|56



| Attribute Table Editor [ - =]
Edit  View  Selection Tools
BEQEZE

f PERIMETER VPLOCHY_ VPLOCHY_ID TYPVPL NAZWPL FIDO &

N55 184.767 23 136 1 tivd

512 1003.596 a4 137 3 Nigry Hruov 23

2.813 8835.354 85 140 3 Mala Lodina a4

813 575.166 86 141 1 85

63 2916.468 7 143 1 86

/008 619.951 a3 36 3 7

348 738.501 23 145 2 Padonsky rybnike | 88

7 472156 50 151 1 Sivé jazero 23 i

] | mn b
C:\Users\milos.gregor'Documents\Data\GIS\SKwodne_plochy shp 10of 1717 selected.

Now | want to export all named lakes from the described map layer, so | select them by clicking on
the Selection — Query item in the menu. This displays the Expression Editor dialog where | can select the
named lakes using the SQL dialog command (Selection-Query Line command [NAZVPL] gives me the lake
names.

Expression Editor @

Field Names: Unigue Values

AREA
PERIMETER

VPLOCHY_

VPLOCHY_ID

TYPVPL

FIDO

e}
HIVD

(i) ittt ] (>
() (@) (e [ o

Unigue Minimum:

[ ot ] [ ot l R Macimum: [ ZIté pl.

SELECT * FROM [Attributes] WHERE
[NAZWPL] <= ™"

[ ok ][ cancel || Apoly |

| click the OK button, and all features with a name are selected. Then | close the attribute table
window.
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I Attribute Table Editor ==

Edit View Selection Tools
Has®

h FERIMETER WPLOCHY_ VPLOCHY_ID TYPVFL NAZVPL FIDO -

184767 1 82
3 MiZny Hrugov 83
3 Malz Lodina 84
813 975.166 86 141 1 85
68 25916.468 87 143 1 86
.008 619.951 a8 96 3 87
M8 2 Padonsky rybnik.
1

Sivé jazero

] [ m | »

C:\Users\milos gregor\Documents\Data\GlS\SKwodne_plochy shp 427 of 1717 selected.

Close

When | want to export only selected features, | create a new map layer using the Selection —
Create Layer from Selected Features command in the Legend panel context menu

Labeling b
“% Selection Zoom to Selected Features
Qﬁ Properties Elj Create Layer from Selected Features
%= Join Excel file 'Data’ Label || | Select All

| i Unselect Al

The new layer is created in both the Map and Legend panels, and it now contains only the named
lakes. If | want to export these features to Excel, | click on the GIS to Excel — Export Map Data ribbon
toolbar item to display the dialog in the following figure.

P

a- GIS To Excel - Export Map Data (3w

Export Layer [vodn_l:uloch)r selection vl

Column Export
AREA

PERIMETER
VPLOCHY_
VPLOCHY_ID
TYPVPL

NAZWVPL

FeaturesID
Pahygon$Centroidi
Palygon®CentroidY
PohygongPenimeter
Polygon$hArea
Paolygon$PolygonString

I 1 e e

Now, you can choose the Layer you want to export in the Export Layer top combo box. After
selecting the Map Layer, it automatically fills the bottom table. This table contains the values you can
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export to the Excel table. The first data in the table shows the layer attribute table columns, and then
you have the derived values that can be exported.

The FeatureSID indicates the first derived parameter for the vector Map Layer This feature
identifier is in the format of an integer number, and it is unique for each feature in the Map Layer. For
example, it can be used for connection, if you want to quickly import edited values back from the Excel
table to your Map Layer attribute table ( See chapter 9.3 Update Existing GIS Layer). You can also link
this value in the connection method named RowID.

The following exportable values vary depending on whether you choose to export layers of points,
lines or polygons. If you choose points, you can export only the X and Y coordinates of each point, but for
lines, you can also export the value of the selected line; and if you choose polygon layers, you can export
the coordinates of the centroid feature, the polygon perimeter and also the area values.

Checking the box in the second column of the table defines the given values you want to add to
the export. When you click Apply, your selected values are exported to the clipboard; and the next
message box tells you this process is completed.

Error @

[0} Selected data was exported from layer to your clipbeoard.

You can now insert your exported values in a spreadsheet by pressing Ctrl+V. After this, you can
work with your values using conventional Excel features, including sorting, filtering, dynamic formulas
and cell coloring.
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AREA  PERIMETER  VPLOCHY D Feature$ID  CentroidX CentroidY

1

2 | 233578 708.927 15 37 3|Uhorna 0| -304414.6906| -1238897.927
3 | 6344309 308.177 17 40 1|Turzovskeé jazero 1| -2B78B08.6569( -1222566.474
4 | 2B57771| 37768.984 22 45 3[Ruiin 2| -277255.4187( -1222991.94
5 | 9B9487.7| B902.508 25 52 3|Bukovec 3| -273465.8358( -1239129.467
6 | 166170.3| 1960.237 31 61 3|Pod Bukovcom 4| -270317.2546| -1241429.37
7 | 70378.59| 1209.772 33 65 3[Setowce 5| -235942.9382| -1242810.393
B | 10340.58 404 516 34 66 3|VyEna Kamenica 6| -245603.5136( -1232917.305
9 | 9462.073 406.509 38 72 3|Bidowe 7| -250502.9504| -1238582.769
10| 13328.18 459.147 39 74 3|0%Sany B| -254454.1206| -1237940.339
11| 5017591 1101.055 44 85 3|KokoSowce 9| -254590.0408| -1214458 B48
12 | 39007.89 986.934 62 105 3|Rakovec 10( -223294 8275 -1236241.113
13 | 3624251 1008.586 B4 137 3|Niiny HruSov 11[ -223792.3992( -1231973.6
14 | 6175328 B8839.354 B5 140 3|Mala Lodina 12| -273311.2654( -1222402.592
15 | 20356.35 738.901 B9 148 2|Padonsky rybnik 13[ -277878.0152 -1246499.558
16 | 10527.74 472.196 90 151 1|Sivé jazero 14| -278636.2862( -1247513.958
17 | 61707.22( 1072616 92 157 3[Lanec 15( -275065.1244( -1260960.537
1B | 46555.04 997478 a7 168 3|Po¥ov 16( -266967.0801( -1244778.727
19 | 9750154 5909.442 103 177 1|Eanianské jazera 17( -257649.0353| -1250933.6
20 | 3992459 4924.128 106 181 1|Eanianske jazera 18( -259866.5614( -1252706.361
21| 35283.19 1106.626 108 184 3|Seda 19( -262427 3836 -1256756.825
22 | 9210.709 370.764 111 188 3[Trstené 20| -257252.6637( -1257063.439
23 | 4067.627 239.748 113 192 1|Mala lzra 21( -247136.8634| -1256731.07
24 | 41643.31 795.983 114 1593 1|lzra 22| -246215.2557| -1257069.388

If you want, you can also import your values back to the Map Layer after editting, using the Excel
to GIS — Update Layer command.

10.2 Update Excel table

The second function from the GIS to Excel group enables you to enrich your existing Excel tables with
new data from the Map Layer. An example is shown in the following Excel table. The table has a list of
springs with their coordinates; you want to determine the geological unit for all the listed springs and
you have stored all the information on the geological units in the evaluated area in your polygon Map

Layer.
A B Cc D

2 Spring X Y Geology ID
2 A-001 -477456.41 -1198314.24
3 A-002 -476902.66 -1198733.27
4 |A-003 -477007.27 -1198824.78
5 A-004 -477005.02 -1198884.47
6 A-005 -476982.68 -1198895.75
7 A-006 -476764.52 -1199582.10
8 |A-007 -476145.06 -1199644.23
5 |A-008 -A76380.09 -1200044.59
10 A-009 -A476132.19 -1200714.92
11 A-010 -475775.58 -1200613.17
12 A-011 -475615.94 -1200464.95
13 A-012 -475563.00 -12003591.32
14 A-013 -475590.21 -1200292.37
15 A-014 -475514.45 -1200021.62
16 |A-015 -475467.79 -1199430.42
17 |A-016 -475886.67 -1198682.38
18 |A-017 -476109.90 -1198283.89
19 |A-018 -475743,20 -1195850.52
20 |A-019 -475635.63 -1195751.90
21 |A-020 -475597.15 -1195630.51
22 |A-021 -475592.14 -1195586.30
23 |A-022 -475535.36 -1195594.81
24 A-023 -A475461.60 -1195476.55
25 A-024 -A475366.24 -1195865.90
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As in previous cases, first you select a table in the Excel spreadsheet with a column where you
want to insert your geological information. Then you click on the GIS to Excel — Update Table ribbon
button, and this displays the dialog. Its character is the same as in the previous cases. The top of the
window has the names of the selected columns from the Excel spreadsheet and their data format; and
you define all the parameters for function in the bottom of the window.

In the first combo box you choose the Map Layer with all your data. Then, you set the type of
connection between the Excel table and Map layer, and their parameters. [Chapter 9.3--Update Existing
GIS Layer tells you all about connection options]. In my example, | connect through the spatial
coordinates of the spring positions. Now, | define the Excel table column where | want to insert data. In
this case, | can insert data from the map layer attribute table or from the spatial data. For example, |
could insert the geological unit ID from the attribute table, or the polygon area, the line length or
whatever | want. Finally, | define the function for data processing; if | define 1:1 link between the Excel
table and map layer, it is sufficient to use function First. If | define link 1:N, select the most appropriate
function for your work (Sum, Average, Maximum).

o= GIS To Excel - Update Table (=23

Column Name Data Format

Spring String

X Mumeric

Y Mumeric

Geology [D
Select Layer | geologia_krowak |
Connect By [Coordinatm = |
X [x |
Y [¥ ~|
Coord System Pulkovo1942_GK_Zone_4
Update Excel Column [Geology D -|
By GIS Column (IDSRF |
With Function [ First ~|

Apply |

When you define all settings, click Apply; and add-in connects the data and updates the Excel
table with your information. In my example, | inserted the geological units where each spring was
located in the Geology ID column
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A B .z

i Spring X ¥
1273|7-130 -459873.11 -1190848.70
1274|/7-131 -458558.52 -1190784.01
1275|7-132  -463949.01 -1190435.95
1276 Z-133  -463696.41 -1190386.78
1277|7-134 -458539.62 -1189617.81
1278 7-135 -458928.38 -1189530.03
1279|7-136 -454229.03 -1187860.09
1280 2-137 -454596.50 -1187662.76
1281|7-138 -456419.24 -11872590.65
1282 7-139 -457441.11 -1187283.06
1283|7-140 -457607.98 -1187202.43
1284 7-141 -454221.20 -1186505.13
1285/7-142  -456444.62 -1186496.39
1286 Z-143 -456864.28 -1186385.79
1287|7-144 -456338.40 -1186109.00
1288 7-145  -456647.40 -1186005.80
1289|7-146 I -455534.20 .I -1184861.50

0]
Geology ID

f154

q7
mks53
mk53
q7

q7
pgab
g24
f150
g24
f150

q7

g24
f150
gq24
f150
f154

You can understand the Update Excel Table function by this example. Here, you have a table with
a list of country districts and a map layer of polygons that spatiallybind the districts. Now you can update

the Area column in your Excel table with area values for individual districts, as follows;.

A

(V=T = = R I R TE R N I ]

|t |
(R ==

B

12 12 Keimarok

3

P p | |
I—'CILI:'DO'-JI'J'IG

13 Dolny Kubin

14 Sabinov

15 Martin

16 Bardejov

17 Stropkov

18 llava

19 Medzilaborce

20 Liotovsky Mikulas

ID Disctrict Area

1 MNamestovo

2 Twrdodin

3 Bytéa

4 Eadca

5 Povaiska Bystrica

7 Zilina

8  Swidnik

9 Kysucké Nové Mesto
10 Puachov

11 Poprad
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First, select Excel table columns in which you can operate. Then click on the GIS to Excel — Update
Table ribbon button for the dialog in the next figure; below. You set the individual parameters in this
window as you did in the previous example. In the first combo box, Select the Map Layer with district
polygons. Your Excel table connects with the Map Layer via columns in the Excel table and the Map Layer
attribute table. You specify that your data will be entered in the Area Excel table column. In the By GIS
Column combo box, you select the Polygon$Area spatial function at the bottom of the list [Do not select
a column from the map layer attribute table; because if add-in finds a line with the same district name in
the Excel table as in the Map Layer attribute table, add-in automatically calculates the district area and
this value will be used.]

Since this is a 1:1 connection — one unique district occurs in the Excel table and Map Layer only
once; you select “First” in the With Function combo box. Then just click Apply and the algorithm starts.
The settings program determines the necessary values and automatically inserts them in the table. As in
previous cases, if you only want to update part of the Excel table, use the Filter Excel function to hide
unnecessary rows; and only the visible rows will be updated.

e o

a-' GIS To Excel - Update Table ==

Column Name Data Format

10 MNumeric

Disctrict String

Area
Select Layer [hmnioe_okres - |
Connect By [Column -|
Excel Column | Disctrict |
GIS Column | NAZOKRES x|
Update Excal Column [.-f'.rea - |
By GIS Column [F'Dlygcuns..f'.rea - |
With Function [ First |

[ Apply |
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B C
1
Mamestovo 691 404 986.27
Tvrdosin 479 377 782.84
Bytéa 281633 823.24
Eadca 761 743 551.83
Povaiska Bystrica 464 224 186.95
Zilina 814 630012.17
Svidnik 551 839941.01
Kysucké Nové Mesto 174153 855.08
Puchov 375 320526.77
Poprad 1121875791.16
Keimarok 839 835 700.44
Dolny Kubin 491991 877.13
Sabinov 482932 494.84
Martin 736889 577.06
Bardejov 935595422.41
Stropkov 389324 377.03
llava 358 530421.60

A

LY== R R B R Y

e ==
Wk = O

14
15
16
17
18
13
an

Medzilaborce

I intowsky Miknlas

425791 106.78

1323573 R95.38
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11 Special Features

The Special Features function group includes 4 extra functions with special importance. The first
function enables you to export selected Map Layers or the entire map to a KML file that can be opened
in Google Earth. The second allows you to calculate various statistical analyses of selected map layers,
and the last two features let you clip map layers and create buffer polygons from selected map layers.

%

Special

-

Export To KML
5tats in Polygons

Intersect Layer
Create Buffer

11.1 Export to KML

The KML file is a specific file format for storing spatial data, and it can be opend in many programs. The
most commonly is used in Google Earth. Add-in allows you to export your spatial data from Excel directly
to Google Earth using the KML file.

You can also export data from ESRI Shapefiles or images to a KML by fulfilling two conditions. The
first is, you must set the coordinate system in the Map panel to WGS84. Chapter 8 describes how to
change the coordinate system if you want to use a different one. The second condition is, you must have
at least one map layer displayed in the Map panel.

Map v X

A 18317 Vi 48568 Proj WG5_1984_UTM_Zone 33N
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You can export one selected Map Layer to a KML file in vector format or all the layers shown in the
Map panel as a bitmap. [First we describe how to export one selected layer in vector format]. When you
have at least one layer displayed in the Map panel, click on the ribbon button Special — Export to KML to
display the following dialog.

a2 Export To KML (3]
Export As Image

Layer [SLranrjps_Loky_UTMBEN_pnlyline v|

Label Column [ID |

Apply |

If you want to export only one layer, leave the first check box Export as Image unchecked, and
choose the map layer you want to export in the Layer combo-box. You can export points, lines or
polygons into Google Earth. After selecting your Map Layer, in the second combo box you select a
column from the attribute table that appears in Google Earth map under Label. Finally, click Apply and
add-in generates the KML file. After completing this process, which can take longer if you export a large
set of features, a message box is displayed asking if you want to open the new layer in Google Earth (if
Google Earth is installed in your computer)

I "

Question X

IOI Mew Google Earth file was saved. Do you want to open it now?

Yes ] | Mo

If you click Yes in message box, new KML file will automatically open in Google Earth.

In addition to your spatial data in vector format, all data from the attribute table is also exported
into the KML file. Clicking on the selected object displays them in Google Earth.
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This way you can export individual Map Layers in vector format. Add-in also includes one more
export option. Imagine that you have displayed multiple Map Layers with defined visual properties in the
Map panel, and you can also see them in Google Earth.

Map
.r"/,r - .,

.—f\.l"'\— --
v P
~o— @ @g :
e o
Lo e
e
Y
Ty
=5 r,

A 18507 . 49029 Prop WGS_1984_UTM_Zone_33N

Click on Special — Export to KML to display this dialog.
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o= Export To KML (2]
Export &z Image
Layer

Label Column

Apply |

If you want to export all the map layers at once, click the first check box Export as Image and click
Apply. This command exports theMap panel contents as a picture and displays it geo-referenced directly
in Google Earth. The great things here are that the map is exported into the program with all visual
settings that you made, and the map image is exported in the same resolution as shown in your Map
panel.

& Google Earth ol e

Subor Upravit Zobrazit Nastroje Pridat  Pomocnik
Q | R |0 |& |2 & & | B 3| & | BB Prihlasit’ sa

? - Zeshoy

& ‘ ; = < =
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4 W -
et A a3 ~
rlerme Pefia < '§
NN L3 A °
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InEgs Lendsat.
; ®2015 Gosgl
o e ®ns @msy st )
= Sprievodca prehliadkou W cowwmers wEERY o aon wiopdin 06k )

11.2 Stats in Polygons

Another interesting feature is under the button Special — Stats in Polygons. Using this feature, you can
create statistical analysis and summaries from one map layer of polygons to a second layer. An example
is shown in the following figure. One polygon layer displays districts and the second contains springs
localized in the area of interest with data stored in the attribute table; such as water temperature,
mineralization or the yield of the water sources. The column named T_Kat contains information of the
spring’s categorization; either above or below 10°C; and this parameter sets all points in the Map Panel
in the appropriate color for < 10 °C and > 10 °C.

47|56



Legend -
[ & Map Layers
= Springs
= Tkat
= T<10
= T=10
El ¥] hranice_okres selection

]

Map

Plchov

llava

Ao -477 833,685 Vv -1181156.320 Prop WGSE4

Zilina

You can use Special — Stats in Polygon for the following imagined function. Imagine you want to
find the summary of yields for all springs in individual districts, and want to calculate this sum
individually for springs with temperature < 10 °C and springs with temperature > 10 °C. Now click Special

— Stats in Polygon to display the following dialog.

a-' Polygon Statistics
Stats for Layer
[dentity
Data Layer
Group By
Stat Mode
Processing Column

Function

[ hranice_okres selection

| NAZOKRES

[Springs

| Tkat

| Atribute Data

(Q

[Sum

Apply

Here, you define your parameters. First choose the Stats for Layer that contains district polygons
which delineate the areas. Then define the column from the attribute table that indentifies the
individual districts, such as the name of the district. Choose the layer you want to calculate your statistics

from in Data Layer. In this example springs are stored in the layer named “Springs”. If you want to
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calculate the yield statistics for all the springs in the district, leave the Group By combo box empty. But,
if you want to calculate the sum of yields individually for the < 10 °C and > 10 °C, put T kat in the Group
By combo box.

In the Stat Mode combo box you have a choice “Attribute Data” or”Spatial Data”. If you want to
calculate statistics based on the data stored in attribute table, select the Attribute Data option; and then
select the column you want to use for statistics in the Processing Column combo box. In this imaginary
case, spring yields are stored in column Q. Finally, select the processing function. Next, choose the Sum
function because you want the summary yield. After defining all these parameters, click Apply and add-
in will compute your stastistical parameters. If you have a lot of data in the layers, this may take longer
to process. The next message box informs you that your statistics results will be saved to the clipboard;
and you can paste the result into the spreadsheet using the Ctrl+V command.

I "

Error @

'0' Selected data was exported from layer to your clipboard.

The example result is shown in the figure below. The Item column contains your district names
which identify your polygons. When you define the Group By combo box, the Group identification is
listed in the next column. Finally, the selected statistical parameter is in the last column under Value.
The following example automatically counted the springs yields in individual districts and individually
summed values for springs with temperatures above and below 10°C.

ltem Group |Value

Bytia T>10 0.76
Bytéa T<10 0.13
Povaiska Bystrica |T=10 521.51
Povaiskd Bystrica |T<10 818.67
Zilina T=10 83.76
Zilina T<10 179.66
Plchov T=10 11.48
Puchov T=10 56.17
llava T=10 65.77
llava T<10 23.45

The next example for your statistical analyses uses the spatial characteristics of layer features and
the same district polygons (instead of values from the attribute table layer used in the previous
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example). The statistical parameters are computed from the line layer that defines the area’s river
network.

Legend * X | Map -
El £ Map Layers
g @ MNew_Layer
-

£l ¥ vodne_toky

;

B ¥ hranice_okres selection
£ NAZOKRES

[ oves
[] tiava
[] Povaiska Bystric
[] Prievidza
[] Pichov
E Trenéin
[] Ziina

da 3o

Your imagined task here is to calculate the lengths of all rivers and streams in individual districts.
Select the layer for computing vodne_toky (= “water-flows”) in the Data Layer combo box for your river
network. There are no “groups of rivers” so leave the Group By combo box empty. Select the Spatial
Data item in the Stat Mode combo box which enables you to calculate the spatial characteristics directly
from individual features. Then choose the Length item in the Function combo box, and this automatically
detects the length of each feature in your polygons. Finally click Apply, and add-in calculates the desired
river/stream length values and save them to the clipboard.

A

] I 3 A -496 395,840 Vv -1173 817.813 Prop WGSE4

o Polygon Statistics
Stats for Layer [hmnioe_okres selection v]
Identity | NAZOKRES |
Data Layer [vodne_toky v]
Group By [ v]
Stat Mode | Spatizl Data |
Function [Lenglh v]

Pressing Ctrl+V keys then pastes the following table to the Excel spreadsheet
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ltem Group | Value

Bytca 128 940,22
Povaiska Bystrica 197027.594
Zilina 406 779.58
Puachov 155069.92
llava 215916.36
Trenéin 374 828.26
Prievidza 471 293.75

The Item column lists your districts. The Group column remains empty, and the last column

contains the summary length of rivers and streams in each district. Be careful of the coordinate system

you used here; because if you used WGS84, the length values are in degrees, and the metric coordinate

system gives the lengths in meters. This described spatial analysis can be performed on lines, points and

polygons; and you can calculate lengths, centroid coordinates, areas and the total number of features in

the defined polygons.

11.3 Intersect Layer
A further interesting feature is hiden under the Special — Intersect Layer button. Imagine again, that you

want to cut some items out of your existing rivers and streams map. For example, you want to cut all

rivers and streams in one district from your complete rivers and streams map; and you have the district

you want to cut ready in a polygon in another Map Layer.

Legend
El £ Map Layers
= vodne_toky

O

4 i |

= hranice_okres selectionse

O hranice_okres selection

* X | Map

RN SRS
\&\\\%@V\“ ._

* A -505 025,740 v -1 214 906,885 Prop WGSE4

Clicking on the defined Intersect Map Layer button displays the dialog below. Choose the layer

you want to cut in the first Intersect layer combo box. Select your polygon in the By Layer box and type

the new layer name in the New Layer Name box. Be careful here, because if you leave the Clip Layer box
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empty, add-in will select all the rivers that fall within the polygon, but it will not crop them along the
polygon edges if they exceed the polygon area.

e "

o Intersect Map Layer @
Intersect Layer [mdn&_tok‘_..r v]
By Layer [hmnioe_olu‘es selection selection - |
Mew Layer Mame Mew_Layer
[] Clip Layer

[ Apply |

Finally, click Apply, and add-in processes the function, and advises you the number of features in
your new layer; as below.

P )

Process Completed @

The result of your defined function is also shown in the following figure.
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If you want to crop the rivers and streams along the edges of the polygon, check the Clip Layer
combo box in the dialog.

The river and stream lines are now trimmed at the polygon edges; as shown in the following
figure.

11.4 Create Buffer

Using the last function in the current version of add-in, you can create buffer polygons around features
in a selected Map Layer.These buffers can be created for points, lines and polygons. This function is
performed in the Map Layer of rivers.

53|56



Map

/
xﬂ[f
’j

*m

@;\

‘\

# -490 254,385 ¢ -1 218 832.220 Proj: WGSS4

'\\ = ;
f

e

,r

‘\

L

~

If you want to create a new Map Layer of buffer zones around the rivers click Special —

Create

Buffer. The add-in feature displays a dialog with three adjustable parameters. In the first combo box
choose the map Selected Layer where you want to create buffers. Then type your numerical distance
value in the Buffer Distance text box, in the same units as your coordinate system, and finally type the

new Map Layer name.

P

55 Create Buffer

Select Layer
Buffer Distance
By Layer

-

[l

Mew_Layer

1]

Buffer_&0

Apply

Clicking Apply creates a new layer in the Map panel that contains your defined buffer polygons.
The following figure shows buffers created at 50, 200 and 600 meters.
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Remember that your newly created map layers exist only in computer memory. If you want to use
them after you close Excel, be sure to save them on a disk.
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12 Conclusion

The previous chapters defined the functionality of GIS.XL add-in. This add-in includes a number of
features and functions that can save you a lot of time if you have stored data with spatial character in
Excel spreadsheets. Add-in has been designed to be easy to use, and it contains a number of features to
combine with Excel and other large software packages to make your overall work much simpler.

By definition, Add-in does not contain all the functionality we are accustomed to in large, robust
GIS software solutions. The development of add-in features is still continuing, and in the future you can
look forward to new features and improvements.

If you have any questions, comments or requests, | will be very happy to help, and lappreciate all
comments and suggestions. Please contact me via email at milos.gregor@gisxl.com.
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