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INTRODUCTION &
BASIC CONCEPT

This tutorial gives an overview of the main functionalities of the Land Cover Classification System software version
3 (LCCS3) and guides users through all the basic steps in creating a land cover classification. This tutorial has been
prepared with the use of LCCS3 version 1.8.0 Release (18.03.2015).

For the minimum system requirements and complete installation procedure, please refer to Part 2 of the User Manual
for the previous software version (www.glen.org/pub_5_en.jsp! ). After downloading and uncompressing the LCCS3
file, run it by clicking on the icon Lccs30 . 'The application window, as shown on the next page, will appear.

The LCCS3 user interface window is populated by a series of different panes, the function of each of which is explained
inside the dark grey boxes shown on the next page. The function and content of each of these panes will be explained
briefly in detail in the subsequent chapters of this tutorial. The size of the panes can be customized easily by holding
the cursor over the border of the pane and waiting for the cursor symbol to change. The user can then drag to shrink
or enlarge the different panes.

Holding the cursor over any element present in the different panes will cause a description of the element to pop-up,
as shown in the example below.

R Vegetation
? lﬁ Growth Forms
9 [,J%,' Woody Growth Forms
I‘{t Trees
[f-:t Shrubs
e [,ft Herbaceous growth forms

Lft Graminase
[k Forf Herbaceous growth forms:

3 [g Lichen Describe a vegetation element of herbaceous growth form type
[& Lic xml tag: <LC_LandCoverElement>
I:_jt Mo LCML type: <LC_HerbaceousGrowthForms>

[{:h Algae

! Di Gregorio, A. 2005. Land Cover Classification System (LCCS), version 2: Classification Concepts and User Manual. FAO

Environment and Natural Resources Service Series, No. 8 - FAO, Rome.
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1.1 - The main toolbar

'The Main Toolbar contains the File menu, Edit menu, Legend menu and the Tools menu. They are explained below:

File Edit Legend Tools Help File Edit Legend Tools Help
E Y 7 1 I_‘_____'\_:____ '__I
égew | Create a New Legend ! s = _D_?‘_ HE19 e
Open...

— | Openan existing Legend . :

4 Close . :

23 Close Al ! Close the active Legend [ TTTTTTTTTTTTTTTTTT T

== 1

| save : Close all Legends :

el save As.. Save the active Legend as...

File Edit Legend Tools Help

& cut Create the active element
FEEE Paste the copied/cut element
Copy properties Copy the properties of the active element
Paste properties Paste the copied properties

File Edit Legend Tools Help
P Add Land Cover Class
& Add Horizontal Pattern

Add Stratum

(20 Copy Copy the active element i

¥ pelete element ..

4 Expand the elements contained in the selected element

4t Collapse the elements contained in the selected element

a Print
(D validate

- X342 % 43

'The above legend tools list is presented also as graphic tooltip on top of the legend window, containing also tools from
the Edit menu (Cut, Copy and Paste) and the “LCCS automatic reorder of elements” tooltip.

The tools menu:

During the learning phase of the program it is recommended to keep the tickbox “Show confirmation messages about
deletion or addition of elements” ticked.

File Edit Legend Tools Help

User-defined structures manager... [-----------=-=-=-=-=--—--—--- a
1
[T Preferences... v
1
v
— = i User-defined structures manager
General —‘d
E H_eilp LCML type
: [] Show tips User name
: #naw confirmation messages about deletion or additon of elements Description

1 Flay sounds when a message is added to the message pane
I

Target class | [Property settings |
O~ o i e

The prefgrenges wmdiow allowsrthe Through the “User-defined structures T
-- user to visualize the tips and o
) ” manager” pane, the user can create her/
confirmation messages. e his own characteristic that can be -
e o attached to the element of the legend. =

e e | et e et Lol

\ 1. INTRODUCTION & BASIC CONCEPT
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Land Cover Classification System - Software version 3

When the “Show tips”box is ticked, messages explaining the role of the different panes appear. To remove the message,
just click on it.

T ik DU BT LGS RIS

tern 1 5 Con=olidated Surface Characteristics

irface 1 '— [ Unconsolidated Surface Characteristics

_inear Surface I-& sport and leizure facilties

tical Pattern @ Green house

tern 2 B

Click to the "New Land Cover Class" node
to add a Land Cover Class to thiz Legend or
select a nede to change its properties

fation
ultivated And Managed Vegetation Vegetati L Abiotic surfaces
5 Urban Park Characteristics
irface 1 -l Abiotic surfaces Characteristics
Land Cover Clazs Characteristics | Land Cover Elements [ Land Cover Character
| Properties |||[Legend overview
= [(Name) = — e ——,
> {Name}
The name ofthe LCCS element
[ s —
SR )
Here you can change the properties of the
selected element in the legend tree. msnmn e — |
To change the value of a property, click
the correspondant row in this grid. [ |
Here you can find all of the mez=sages the application
bject

will raige to notify errors, warnings or informations.

fa ge was raized by an element of a legend tree,
you can find the element in the legend tree double clicking
the mes=zage

4

jen... [All of the selected
jen... [All of the selected

has been successfully removed
has been successfully removed

The Tips function gives a useful interactive guide for new LCCS3 users through to the creation of the desired land
cover class.

'The Validate < command activates a process to validate the legend created. If the user makes a methodological
mistake during the creation of the legend, it will not be reported by the application straightaway. Clicking on the
Validate button prompts the system to check the legend created for conformity to the reference LCML, and report any
mistakes in the Messages Shelf, as shown below:

N USER MANUAL
)

i’
QL\
=

| Messages
Type Date and time Object Meszage
i [Zamino153258 Himalays 12 The legend has been successfully validated

2EM01 M 0122858

Legend manager

All of the selected elements has been successfully removed

2501 M011:49:45

Legend manager

All of the =elected elements has been successfully removed

2501 M0 114958

Legend manager

All of the =elected elements has been successfully removed

280110 10:26: 25

Legend manager

All of the =elected elements has been successfully removed

BB BB B~

2EM01 M0 1002614

Trees

No valid container is available for the selscted element




In the example below, the class “Rainfed Herbaceous Crops” contains an empty Vertical Pattern 1.

*Himalaya 12
L XS 5 B
Ilﬁ Himalaya 12
s L':ﬁ Rainfed Herbaceous Crops

T ﬁHDriantal Pattern 1
¢ @ venetation 1
¢ ﬁ Herbaceous growth forms

o Cuttivated And Managed Yegetation
o Rainfed

=
Mewy Wertical Pattern
d=d) Mewy Horizortal Pattern
T E‘j Irrigated Herbaceous Crops
s ﬂ Horizontal Pattern 1
¢ € vegetation 1
T ﬁ Herbaceous growth forms
T G Cultivated And Managed Vegetation
- Permanent Cultivation
-4 Irrigation
Mevwy Yertical Pattern
j_j Mewy Horizontal Pattern
9 59 Tree crop
T ﬁ Horizontal Pattern 1
¢ € vegetation 1

After clicking on the Validation command, the system plays an “application error” sound and the following error
message is reported: “A Vertical Pattern must have at least one Element”.

Messages

Type Date and time Cthject ha
@ [zemA011:1256 Himalaya 12 Rainfed Herbaceous Crops Horizontal Pattern 1 .verical Pattern 1 |& vertical pattern must hawve at least 1 element
i [Feioimoq0:26:28 Legiend Manager The legend 'Himalaya 12" has been successfully validasted
A [2E01M0 102614 Himalaya 12 .0pen Dyeart Shrubs with Sparse Herbaceous Horizontal Pattern .. (Unable to add the 'Cultivated &nd Managed Y egetation' che
& 280110 10:26:13 Himalaya 12.0pen Dyvart Shrubs with Sparse Herbaceous Horizontal Pattern .. (Unable to add the 'Cultivated &nd Managed Y egetation' che
& 280110 10:26:08 Legend mansger A of the selected elements has been successiully remow
i [aoimoqo2sar Leciend Mansger The legend 'Himalays 12" has been successiully validsted

To amend the error reported in the example (the empty Vertical Pattern 1), either add a land cover element to it or
remove the empty vertical pattern (as in the example below).

'@ Himalaya 12
T E‘j Rainfed Herbaceous Crops
L2 ﬁ Hoarizontal Pattern 1
o @ vegstation 1
T * Herbaceous growth forms
Iy Cultivated LAnd Mansged Yegetation
4 Rainfed

3
e Wertical
J._.JNEW Haorizontal Pg tﬂ=' ut

T fjlrrigatedHerba-:enus @ Copy
Ly ﬁHUrizorﬂal Pattern

2L Delete element

& @ vegetation 1 Paste
¢ Bb Herbaceo) Copy properies
p e CL:'“; Paste properties
= Ir:rigation

[ Mewy Wertical Pattern
J_J Mevww Horizontal Pattern

INTRODUCTION & BASIC CONCEPT
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Land Cover Classification System - Software version 3

Clicking now on the Validation command, after correcting the error, the system plays a confirmation sound and a
“Legend successfully validated” message is reported as the one in the example below.

|Messages
Tyvpe Date and time Object hMessage

I [28m1m011;49:45 Himalaya 12 The legend has been successfully validated
& [28014011:49:33 Legend manager Ll of the selected elements has been successfully removed
I [Zem1m0102628 Legend Manager The legend 'Himalaya 12" has been successfully validated
& |28m A0 102614 Hirmalaya 12.0pen Dyearf Shrubs with Sparse He, | |Unable to add the "Cultivated And Managed Vegetation' characteristic:
& |28M A0 102613 Himalaya 12 .Open Dwearf Shrubs with Sparse He. . |Unable to add the 'Cultivated And Managed “egetation' characteristic:
& 7801 M0 10:26:08 Legend manager Al of the selected elements has been successfully removed

As long as the legend does not conform to the LCCS rules, it cannot be exported or saved. Only once the legend has
been validated can it be exported and saved.

1.2 - The legend pane

All the operations needed to create a land cover class are managed from the Legend pane. The elements in the legend
pane are in a hierarchical sequence and according to the element selected in the sequence the corresponding tool will be
activated. In the example below, the “Tree Crop” class is selected; consequently the “Add a Horizontal Pattern” button
is activated.

PREX I B

|Add an Horizontal Pattern to this Land Cover Class |
T WL

Mewy Yertical Pattern —
H=2l Mewe Horizontal Pattern
el
s ﬁ Horizortal Pattern 1
¢ @ vegetstion 1
T ﬁ Trees
- Lo Cultivated And Manaoed egetation
& Permanent Cutkivation
-4 Crop Growing Parameter
Mewy Yerical Pattern
A= Mewy Horizortal Pattern
'S fj Stall Herbaceous Crops in sloping kand
4 Land Farm
T ﬁ Horizontal Pattern 1
o @& “egetation 1
¢ E Herbaceous growth forms

| »

When the “Horizontal Pattern 1” element is selected, automatically the subsequent “Add a Vertical Pattern”is activated.

I/W = p
BLRX 34 5 4@

[0 & vertical Pattern ta this Harizontal Pattern |
Merwy Vertical Pattern
d=d hewy Horizontal Pattern
s [f‘ Tree Crop
- i
¢ @ vegetation 1 | 4
T ﬁ Trees
- 8 Cultivated And Managed Vegetation
& Permanent Cultivation
i Crop Growwing Parameter
Mew Vertical Pattern
453 Mew Horizontal Pattern
s [fi Small Herbaceous Crops in sloping land
4 Land Farm
T @ Horizornital Pattern 1
L - IR i

USER MANUAL
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'The Legend Pane is interactively linked with the Graphic Legend overview.

Search | | |Shelt
*Himalaya 12 search | | | | T
. L. Eﬁ |5 Land Cover Class Characteristics T
ﬁ @ x g' % ¥ % 5 Climate e
L5 Irviggation =l 15 Land Form
At news Wertical Pattern |5 Topographical Aspects e
2J Neww Horizontal Pattern ||l ¢ 15 surface Cheracteristics
[ "5 Consolidated Surface Cheracteristics — T =
¢ I Horizontal Pattern 1 L 1.5 Unconsolidated Surface Characteristics = —
¢ @ vegetation 1 & sport and leisure facilties
¢ I Trees = -4 Green house —
¢ L8 Cultivated And Managed Vegetation -4 Lagaon
lra Permanent Cuttivation ==
|4 Crop Growing Parameter
& Mew Vertical Patiern =3
359 Mew Harizortal Pattern
¢ 9 Small Herbaceous Crops in sloping land e
-4 Land Form
4~ B2 Harizontsl Pattern 1 T
o @ wegetation 1
9 Ik Herbacsous growth forms e
15 Cultivated And Maraged Yegetation et ..
15 Field Size Vegetation Ahbiotic surfaces “egetation Characteristics 4] Il [ ¥]
|4 Mechanical Erosion Cortrol Ahiotic surfaces Characteristics | Land Cover Class Characteristics Land Cover Elements: L Land Cover Characteristics |
2 Mew Vertical Patiern =
@ @ Horizontal Pattern 2 \Pmpenies Legend overview
& New Vertical Pattern (MName) Tres Crop f—
§59 Mew Horizontal Pattern ||| Descrigtion [Tree Crap(s) Graop Cover: Qrohardcs) pE— . pe— m—— N
i ™ || Map Code —
4 i ] =
= JE— -
{Name)
- = The name ofthe LCCS element
............ le- —— e — e
T T 1 ==

According to the element selected in the legend pane, the user can edit it just right-clicking and selecting the operation
wanted.
i NS Y SILLQl FaEsing
d=d Mew Horizontal Pattern
T
9 5 Horiz &dd Horizantal Pattern
'
¥

Delete element

Cut eojetation

= &

Copy
it Faste

= Mew Copy propeties
o 20 Small He
i Lan
' ﬁ Horizontal Pattern 1
FY

Faste properies

\ 1. INTRODUCTION & BASIC CONCEPT
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3 %

elements contained in the selected element. An example is given below, starting from the selected element “Himalaya

'The buttons Expand and Collapse of the Legend toolbar allow the user to either expand or collapse all the

12”. In this case all the classes of the legend are either expanded or collapsed.

*Himalaya 12

*Himalaya 12

i ¥4 S kL X &
ke L ke  Eromaatdeneis]

o= 5 Rainfed Herbaceous Crops T lfi Fainfed Herbaceous Crops

o= [ Irrigated Herbaceous Crops s ﬁj Harizontal Pattern 1

o= -.T Tree Crop LS Q_ Wegetation 1

o ..j Small Herbaceous Crops in sloping land T ﬁ Herbaceous grovwth forms

o= 7 Large to Medium Herbaceous Crops in walley floor o Cultivated And Managed Yegetation
L' .j Small Herbaceous Crops in valley floor 4 Rainfed

o .j Clozed to Open Herbaceous OR Rainfed Herbaceous Crops Mesy Yertical Pattern

o= j Closed to Open Herbaceous d==l Meswy Horizontal Pattern

o= 3 Sparse Herbaceous 'S Ei Irrigated Herbaceous Crops

o= T Sparze Herbaceous OR Bare rock ¢ ﬁ Harizontal Pattern 1

o= j Closed to Open Herbaceous OR Rainfed Herbaceous Crops T t_ “egetation 1

o= |7 Clozed to Open Shrubs g E% Herbaceous arowth farms

o= \.T Sparze Shrubs with Sparse Herbaceous 9 8 Cullivated And Managed Wegetation
o= NT Sparse Dwarf Shrubs with Sparse Herbaceous & Permanent Cultivation

o= |7 Open Dwvart Shrubs with Sparse Herbaceous 4 Irrigation

o -.'j Cloged to Open Meedlelesved Trees OR Clozed to Open Broadle Mewy Wettical Pattern

o= -.T Closed to Open MNeedleleaved Trees =l Mew Horizontal Pattern

o 7 Clozed to Open Broadleaved Trees T [fi Tres Crop

:L?’! 'The LCCS automatic reorder of elements button enables the automatic LCCS sort engine, which will sort the
elements in the correct order based on the following LCCS rules:

* a Vertical Pattern containing vegetation elements will be placed over (before) a Vertical Pattern that contains
abiotic surface elements, unless an “On Top” flag has been set;

*  between vegetation elements, Woody elements will be placed over (before) Herbaceous elements, Herbaceous
elements will be placed over (before) Lichen and Mosses elements, Lichen and Mosses elements will be placed
over (before) Algae elements;

* between vegetation elements, derived from the same super-class, if the first element in the Vertical Pattern has

a cover less than 10%:
o Trees will be placed over (before) Shrubs;
o Graminoids will be placed over (before) Forbs;
o Mosses will be placed over (before) Lichens;
* between abiotic surface elements, Artificial Surface elements will be placed over Natural Surface elements,
Natural Surface elements will be placed over Water and Associated Surfaces elements;
* between abiotic surface elements derived from the same super-class:
Built-up surfaces will be placed over Non-built up surfaces
Non-linear surfaces will be placed over Linear surfaces
Buildings will be placed over Other Constructions
Other Constructions will be placed over Other Artificial Surfaces
Consolidated Surfaces will be placed over Unconsolidated Surfaces

O O O O O

¢ all of the other elements will be placed in the same sequence used by the user.

USER MANUAL
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1.3 - The diagram of the “Core Engine” pane

The below diagram of the “Core Engine” pane shows how the position of an element selected in the Legend pane is
displayed in the general reference UML. In the example below “Cultivated and Managed Vegetation”is selected in the
Legend pane; automatically the node is highlighted with a red border in the Diagram of the “Core Engine” pane, giving

the user a clear view of its position in the general reference UML.

9 X34 S5 4B W@
T o

ID

3 New Horzonal Pt
- © Rubter pantaton
(8 Horzonalpattern 1
¢ @ Stratum 1
¥t Trees
9" [ Cultivated And Managed Vegetation
& Orchard And Othr Poriaton
% % Florstc Aspect
5 Fiortic Aspect Species
& Singe Plant Species

I

XI® 5B W

0|

7 © Strond
03 Horazontl patern 1
2 @ Statm1
An Ablotic Surface Element is a Land Cover Element which
defines the properties that descrive an ablotic surface
such as Roads, Buiings, ice and so on
Abiotic Surface Element
0. 0. {
‘Ogitonally, one or more User-defined Artfical Surface Characterstic(s) Ophionally, one or more Water and Associated Surfaces Charact{
can be added to an Abiolc Surface Element can be added to an Abiotic Surface Element
Jser-defined Artificial Surface Characteristics Water and Associated Surfaces Characteristics |

a i

Using the mouse scroll on the diagram pane, it is possible to enlarge/shrink the view.

~\ 1. INTRODUCTION & BASIC CONCEPT
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1.4 - The shelf with Elements and their Characteristics

The Shelf with Elements and their Characteristics contains a set of independent elements whose combination, according
to the LCCS rules, will form a land cover class. The Elements composing the class are related to the physiognomic/
structural characterization of the land cover object. Two main Elements are present: Vegetation Elements and Abiotic
Elements. The Land Cover Class Characteristics describe the elements with land cover qualities and attributes
and which relate to the whole class itself rather than a single Element forming the class; e.g. Climate, Land Form,

Topographical aspects etc.
In the example below, the Vegetation element’s tree is visualized.

| Shelf |
=3 Search | |

ﬁ Vegetation
e * Growth Forms
? * Woody Growth Forms
ﬁ Trees
& Shrubs
? * Herbaceous growth forms
Graminae
Bk Forbs
? * Lichen and Mosses
* Lichen
* Mosses
* Algae

L Vegetation I Abiotic surfaces l Vegetation Characteristics I
L Abiotic surfaces Characteristics L Land Cover Class Characteristics ]

The bottom part of the shelf contains the menu for the Elements and their Characteristic, and all their nodes can be
visualized as a tree just clicking on the needed one.

J

Vegetation | Abiotic surfaces L Vegetation Characteristics |
|\ Abiotic surfaces Characteristics | Land Cover Class Characteristics |




In the figure below the nodes of the trees are displayed representing the five groups of the menu (the Vegetation tree
is displayed above). Notice that Vegetation Elements are displayed with green colour, the Abiotic Elements with pink

colour and all Characteristic in colour.

:ﬁ':?ww -*--\ = : ﬁ Vegetation
-?‘ ,—'G Artificial Surface & EE Growth Forms
9 i Buit-up Surface ik lﬁ;u:r;; S;uwth Forms
- IS Linear Surface e
L:\] Rod s ﬁ Herbaceous growth forms
| Railway Bk Graminae
M Sommvicaions g Cibar T s ﬁ Iihz:r::d Mosses
- 1'% Mon Linear Surface #& Lichen
e Eulldlng ﬁ Mosses
i Cther Constructions P Algae
[ L Cther Artificial Surface
#- L& Mon Buit-Up Surface L
& Depostt
i Extraction
& 14 Matural Surface
¢ |G Consolidated Surface
9 i& Bare Rocks and Coarse Fragments il
| — il Bare Rocks P
_ Wegetation l Ahiotic surfaces 1\ egetation Characteristics Vegstation |  Abiotic surfaces | Wegetation Characteristics

Ahictic surfaces Characteristics

Land Cover Class Characteristics |

L Abiotic surfaces Characteristics |\ Land Cover Class Characteristics |

|4 Wegetstion Characteristic
9 |5 Growth Form Characteristic
9 [-5 Floristic Aspect
- &8 Mame ftribution Criteria
28 Single Plant Species
£ Group Of Plant Species
5 Allometric Measurements
@ L4 Growth Form Age
|- Even Age
[ Uneven Age
5 Tree Area Management Practices
Lo Burrt Status
I'E Dead Status
Lo Water Stress
L4 Growth Form liness

-

¢ 5 Grazing
s .32 Grazing Animal 1e2]
- G Veoetstion Artificialiy -4

|5 Land Cover Class Characteristics
~ |4 Climate

o Land Farm
-4 Topographical Aspects

9 L4 Surface Characteristics

\— 15 Consolidated Surface Cheracteristics
4 Unconsolidated Surface Characteristics

& sport and leisure facilties
| & Green house

Vegetation | Abictic surfaces | Vepetstion Characteristics
Land Cover Class Characteristics

Vegetation | Abiotic surfaces | Vegetation Characteristics
. Abiotic surfaces Characteristics L Land Cover Clazs Characteristics | Abictic surfaces Characteristics

Selecting a node from the tree of the Elements present in the shelf, you can drag and drop it over the preferred container
in the Legend tree of the Legend pane. Otherwise, you can add it to the selected element (or one of its parents) of the

Legend tree just double-clicking on it.
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1.5 - Properties pane

The Shelf with Elements and their Characteristics is linked with the Properties pane, since Properties are a further
specialization of the Elements with regards to their physiognomic/structural aspect. From the Properties pane the user
can determine the properties of the element, after it has been added to the Legend tree. Selecting the element from
the legend tree, the user can insert the value of the properties just by clicking on the correspondent row of the grid. In
the example below, the node Trees has been selected in the Legend tree and, automatically, its properties are displayed

in the pane.
i New Haorizontal Pattern = ;
roperties

[:j Agro-forestry areas | pe
%- {5 Horizontal Pattern 1 ((Name} Trees.

- e_ Vegetation 1 Description De=cribe a vegetation element of trees type

% P& Herbaceous growth forms Prezence Type |Mandatory
| ||| Cover % 5.0;30.0

¢ @ Vegetation 2

L2 Vegetation 3

g=J New Horizontal |

fii Broad-leaved forests

o @& vegetation 1

i * Trees

-4 Cultivated And Managed Vegel

. * Herbaceous growth forms
4 Grazing

L@l Fatiern

5,‘ @ Harizontal Pattern 1

Depth (in meter)

1| ||Height {in meter)

Leaf Phenology

Woody Growth Leaf Phenology

Leaf Type

Woody Growth Leaf Type

{Name}

The name of the LCCS element

'The pane displays different properties according to the Element selected (Trees in this example), and an explanation of
the property selected is given in the bottom pane. In this example, the “Height” property is selected and its description
is given in the bottom pane.

| Properties

(Name) Trees

Description Describe a vegetation element of trees type
Presence Type |Mandatory

Cover % 5.0; 30,0

Depth (in meter)

i

Leaf Phenology |[Woody Growth Leaf Phenology

Leaf Type Woody Growth Leaf Type

Height {in meter)

Sets or gets the height of the Trees. The value can be a positive
real number range which the minimum value must be greather ar
equal than 2.0. Sets the minimum and maximum values ta the

same value to describe a fixed height




1.6 - Flowcharts & diagrams

1. Using the mouse scroll, it is possible to zoom in/out the flowcharts, starting from the point where the mouse stands.

S Print
2. Right clicking inside a flowchart the message | .4 eortasimage | appears, giving the option to either Print or Export

it as image file. In case of printing, the printout will contain all the information stored for each node; they can be
visualized by holding the mouse over the element. In the below example, the node “Trees” contains information

that are not visualized in the box of the flowchart (outlined in red), but which appear if you keep the mouse on the
box. This information will also appear in the printout.

+ Ll Typa _

Legend overview

Bl Or Seminatural Yegetation

3. Double-clicking on any node of the flowchart, the “LCCS elements graphic navigator” pane will pop-up. In the
below example, double-clicking on the node “Ice” in the Flowchart of the Elements and their Characteristics,
the window outlined with a blue dotted line will pop-up, showing the relation of the element “Ice” with all the
elements that can be combined with it. Notice that the pop-up window shows only the portion of the flowchart
deriving from the node selected, ignoring the upper level relations.

J
|
J
[N
gl
=
§
g
|
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1.7 - Legend Elements list

The pane Legend Element list is directly linked with the Legend pane. Depending on the type and extent of classes
that have been created in the Legend pane, it gives an overview of the LCML Elements, Properties and Characteristics
used to form the classes displayed in the Legend pane. In the example below, the list of Elements, Properties and
Characteristics used to create the classes is shown in the legend pane.

|[Legend Elements List |
Search | |

E Mew Legend
o9 ﬁ egetation elements
= & Matural Or Seminatural Vegetation
'S ﬁ Trees
¢ Cover%
[ 4= 10.0: 60.0
~ {23 §0.0; 100.0
Leaf Phenology
Leaf Type
" Presence Type
= {,‘I# Mandatory
- 44 Abiotic surface elements

*Mew Legend
7 —h
e X I® m g
@ Mew Legend
I Ii_—" Mixed Classes
L= @ Closed trees
’ @ Horizontal Pattern 1

T o c. Stratum 1

'?- * Trees

'~ |-& MNatural Or Seminatural Vegetation

<_\\\
N
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HOW TO
CREATE A CLASS

'This chapter will give practical examples of the steps to follow in order to create a class, assembling basic objects and
their properties and attributes.

'The preliminary steps before the shaping of the class are:
s
I.  Create a newlegend either clicking from the Main Toolbar on the button O ,or selecting it from the File Menu.

More details can be given to the new legend keeping it selected & and customizing its properties
(Name, Description, Author etc.) from the Shelf of the Properties, as shown below.

|Pruperties |
[Mame] Mesay Legend

Description Describe the legend

Authar

LCCS Automatic Sort |Falze

Path

Il. Add the new land cover class by clicking either on the button Iﬁ (from the Legend Toolbar) or on
T Nevi Leges in the Legend pane.
| Mewy Land Cover Class
More details can be given to the new land cover class keeping it selected v and customizing
its properties (Name, Description, Map code) from the Shelf of the Properties, as shown below.

| Properties |
[Matme) Land Cover Clazs 1

Description  |Describe the land cover class
hap Code

At this point you have the option to order the basic objects horizontally and/or vertically. The most common
option is the ordering of basic objects (with their properties and/or characteristics) in vertical layer(s). The
“horizontal pattern” option will be explained later in chapter 3.

2.1 - The build-up of the Vertical Pattern (or Stratum) function

To add a Vertical Pattern (or Stratum) to the Land Cover class, the user must first define that “only” one horizontal
pattern exists, selecting “Horizontal Pattern 1” by clicking either on the button @.

!ﬁ Mew Legend
T [f‘j Land Cover Clazs 1

(from the Legend Toolbar) or on
s ¢ [E3

in the legend pane.
Mewy Sertical Pattern

The Vertical Pattern (or Stratum) is the layering of different LCML basic objects or elements (Biotic and Abiotic). The Elements
forming a vertical pattern are regulated by a series of functions, XOR, temporal and “on top” functions (they will be explained
Sfurther in Chapter 3: ‘Rules governing LCML elements arranged in vertical strata’).

2. HOW TO CREATE A CLASS
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2.2 - Example 1 - broadleaved deciduous natural trees

y 94 - : : ’ i v,
) ' i rQ ” . ' V..‘,’

Postulation:
1. This class involves the use of only one LCML basic element (with specific properties and characteristics).
2. there is no extra “Horizontal Pattern”;
3. there is only one “Vertical Pattern” composed by the LCML element “trees” enriched by some Properties (i.c.,

qualities related to the physiognomic/structural characterization of the class):
o Tree Cover (in this example ranging from 80 to 100%)
o Leaf Type = Broadleaved

o Leaf Phenology = Deciduous;
1) and one Vegetation Characteristic (i.e. quality not related to the physiognomic/structural characterization of
the class) named “natural semi-natural”.

The steps to follow to create the above class are:

1) Add the “Trees” Element by double-clicking on its node from the hierarchical list of the Elements in the “Shelf
with Elements and their Characteristics”. It could be added also dragging & dropping it over “Vertical Pattern 1”

of the Legend tree. If the container selected in the Legend tree is not valid, a warning message will appear in the
Message Shelf.

In the example below the node “Trees”, selected in the “Shelf with Elements and their Characteristics”, is going to be
added to the “Vertical Pattern1”.

Search| || | | |5hEIf
ey Legend | search |
BLEX 32 5 4B @
T t Grovvth Forms
Iﬁ Mesny Legend ‘ir * Wioody Groveth Forms
"_i‘ EB Land Cover Class 1 WM
i ? @Hnrlznntal F'at'tern1 : - Bk Shrubs
ﬁi‘r %‘ * Herbaceous growth forms
| New 'v'ertu:al F'at'tern = * Graminae
[ i3 Meww Horizortal Pattern |~ ik Farbs
— 1 Mew Land Cover Class ? * Lichen and Mozzes
t Lichen
| t Moszes
i * Algze




Double-clicking on the node “Trees”, this Vegetation Element is added to the “Vertical Pattern 17, the name of which
changes to “Vegetation 17. The Shelf of elements will automatically change, displaying the tree of the Vegetation

Characteristics.

*Mewy Legend

Search |

i i 3@ % 4

5 g L

I'ﬁ Mesy Legend
9 [fi Land Cover Class 1
v ﬁ Horizontal Pattern 1
o @ vegetation 1

Mesae Wertical Pattern
,’_'_J Mewy Horizontal Pattern
J hew Land Cover Clazs

[y ]

(g 7]

- G Growth Form Characteristic

Flaristic Aspect

o Allometric Meazurements

T G Growth Form Age

5 Ewen &ge
5 Unewven Age

a Tree Area Management Practices

o Burnt Status

i Dead Status

o Water Stress

o Groweth Form liness

“Yegetation L Abictic surfaces L “egetation Characteristics

Abiotic surfaces Characteristics L Land Cover Class Characteristics

|Pruperties

[Mame] Trees

Description Describe a vegetation element of trees type
Presence Type  (Mandstory

Cover %

Depith (in meter])

Height (in meter)

Leaf Phenalogy

Woody Growth Leaf Phenology

Leaf Type

Woody Grovwth Leaf Type

(Hame)
The name

ofthe LCCS element

2) Add the Property Cover percentage wanted (80-100%) to the “Trees” element.

From the “Shelf of Properties” click on “Cover %” and then on Cover % |

[

A pane containing two bars (for setting the lower and the upper thresholds) will appear. The thresholds can be set

manually as in the example below.

|Pruperties |
[Marmne] Trees
Dezcription Dezcribe a vegetation element of trees type
Prezence Type  [Mandatory
Cover % 0.0 1000 -
Depth (in meter)
3 s Sets the range values
Height [in meter) —_
! L A 1
Leat Phenology Erein
Leat Type 0 0 M a0 41 S0 G 0 &1 a0 im
[ L
T O
010 M WM 4) & 0 a1 W 1

tade range of the growth form

Cover % anual LCCS cover ranges
Sets or gets the cover per
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The system also gives the option to set one of the pre-defined LCCS v.2 cover ranges, as shown in the example below.

|Properties |
[Mame] Trees
Description De=cribe & vegetation element of trees type
Presence Type  |Mandatory
Cover % 200, 100.0 -
Drepth (in meter)
Height (in meter) 10% - GO% G0 % - 100 %
Leaf Phenol Lt ok
EaLh NSN0I0HY 10% - 20% | 20% - 40% | 40% - 50% | 60% - B0% | B0% . 100%
Leaf Type L
0% - 100%
0% - A00%
Cowver Y% L ] L LCCS cover ranges
Sets ar gets the cover percentage range of the growth farm

3) Add the Property Leaf Type wanted (Broadleaved) to the “Trees” element.
From the Properties pane click on “Leaf Type” and then on: |Leaf Type |WDC'd':-" Growth Leaf Type EI
'The below “Woody Leaf Type” window will appear.

& Woody Leaf Type k ﬂ

Properties |

‘ Add ” Remove | Ok ” Cancel |

Clicking on Add, the “Select the Woody Leaf Type” window will appear. Tick the circle “Broadleaved Type” and then
click on OK.

% select the Woody Leaf Type : |

) Wioody Leat Type

® Broadleaved Type
) Meedislesved Type
(o Aphillous Type

Ok ” Cancel ‘

USER MANUAL
)
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As you can see below, the “Woody Leaf Type” window now shows the Broadleaved properties, which can be set

according to the level of detail needed for the land cover feature described.

By clicking on “Percentage” it is possible to determine the % of “broadleaved” trees of the total tree cover, specifically

defined in the property “cover”. It is possible either to set a range of values, or to give a fixed value. Please note that
these “extra properties” are compulsory, they can be used to further specify the real presence of broadleaved trees such
as the characterization of a mixed forest. In our case assuming that all trees of the example are broadleaved, the value

is set to 100%.

& Woody Leaf Type

X

Broadleaved

|Pruperties |
[Mame)) Broadleaved
Description  |Describe a Broadleaved type element
Arrangement |=Mone=
Percertage  99.0: 100.0 b
Shape
Wenation Sets the ranoge values
- v,
Fraom
00 2 90 a4l 30 &0 0 & W [%
! L
To 'j
00 2 90 a4l 30 &0 V0 & W om [
Percentage

Sets orgets t

e percentade value Tor this element

Add

Remowve

ik

Cancel

After setting the percentage click OK.

4) Add the Property Leaf Phenology for example in this case “Deciduous” to the “Trees” element.
From the Properties pane click on “Leaf Phenology” and then on |Leaf F'henu:ulu:ugyl'l.-"'-.l'u:u:udy Growth Leaf Phenculu:ugylzl
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'The below “Woody Leaf Phenology” window will appear.

& Woody Leaf Phenology

| Properties

Al Remove

ik

Cancel

Clicking on Add, the “Select the Woody Leaf Phenology” window will appear. Tick the circle “Deciduous Leaf

Phenology” and then click on OK.

@ Select the Woody Leaf Phenclogy type _ x|

- Wioody Leaf Phenaology
(®) Deciduous Leat Phenalogy
- Evergreen Leat Phenology




As you can see below, the “Woody Leaf Phenology” pane now shows the “Deciduous” property, which can be set
according to the level of detail needed for the land cover feature described. Clicking on “Percentage” is possible either
to set a range of values, or to give a fixed value. Assuming that all the trees of the example are deciduous, the value is
set to 100%.

& Woody Leaf Phenology ! x|

Deciduous | Properties |

[Marre] Deciduous

Description  Describe a Deciduous leaf phenalogy element
Lencth
Percentage 99.0; 100.0 -
=tarting

Sets the range values

Fram : O

O 10 20 20 40 30 &0 70 &0 90 im
L l.]

O 10 20 20 40 30 &0 7 a0 90 im

To

Percentage
Sets or gets The peErcentage valle for this elEment

Al Retmove Ok Cancel

After setting the percentage click OK.

5) Add the Vegetation Characteristic wanted (Natural Or Seminatural Vegetation) to the “Trees” element.
Select “Irees” in the Legend pane. Automatically the Shelf with Elements displays the Vegetation Characteristics.
Double-click on Natural Or Seminatural Vegetation.

Search| || | | |She|f
*hlewy Legend Search | " | |
ﬁ x g @ L_Lﬁ % @ q;.} : ;\T:t:r ;rl;ss =

4 Growth Faorm liness

ﬁ ey Legend [ J Grazing
'S Land Cover Class 1 iz o Grazing Animal
¢ I Horizontal el % It “eoetstion Arificialty B
¢ t; “egetation 1 o
T 5 Cultivated And Managed Yegetation
i Urban Park
4 Crop Yield
7 -4 Plantation
4 Forest Plantstion
5 Orchard And Cther Plantation
T 4 Crop Growing Parameter
| = Overlap Groweing To Reference Clrop
[ Il b

W edetation L Abidtic surfaces
“Yegetation Characteristics
Ahictic surfaces Characteristics

Mesee Yertical Pattern
dod Meww Horizantal Pattern
J bewy Land Cover Clazs

[4]

Land Cover Class Characteristics |

2. HOW TO CREATE A CLASS
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The below figure shows the Legend pane, where the Natural or Seminatural Vegetation characteristic has been added
to the Trees element.

'i Mewy Legend
llf— ‘ Land Cover Claszs 1
ﬁ Harizontal Pattern 1
€ egetation 1
#— t Trees
L P Hatural Or Seminatural Yegetatiol
ey Yertical Pattern
ig Messy Horizontal Pattern
e 'j Mewy Land Cover Class

Now the T.and Cover Class 1 requested has been created. The Legend Overview pane displays all the elements
composing the class. Hovering on a node with the cursor will display its properties and characteristics, as shown in the

figure below, in which the node “Trees”is pointed at.

|Legend overview




To activate the “Elements graphic navigator” window, double-click on any node of the above “Legend overview” pane.
Double-clicking on the node Trees the window will display how the trees have been described, as shown in the figure
below.

ll & LcCs elements graphic navigator =lolx|

+Leaf Phenology

+Leaf Type

NATURAL OR SEMINATURAL VEGETATION

Let’s now take an example describing a situation very similar to the one just described.

2.3 - Example 2 - orchard of apple trees

Postulation:
1. There is no extra “Horizontal Pattern”;
2. there is only one “Vertical Pattern” composed by trees with the same Properties of Example 1;

3. the Trees are cultivated (Apple Orchard), so they have to be described using the Vegetation Characteristic
“Cultivated and Managed”..

As can be seen from the above assumptions, the land cover class to be described is the same of the example 1, except
for the fact that the LCML element “Trees” is cultivated. So, the steps of example 1 must be repeated, this time
including the insertion of the “Cultivated and Managed” vegetation characteristic instead of “Natural Semi-natural”.
Alternatively, instead of repeating all the steps, it is possible to copy the land cover class of Example 1, changing only
the vegetation characteristic and keeping its properties given that they are exactly the same.

2. HOW TO CREATE A CLASS
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'The steps to follow are:

1) Copy the land cover class of example 1 in the legend.

Select “Land Cover Class 17 in the Legend Pane. From the Main Toolbar click on the Edit menu, then Copy. The
selected element (Land Cover Class 1, in the example) will be copied. The below figure shows you how to copy.

@ LCCS 3.0 - *New Legend

File | Edit| Legend Tools
g & cut
Copy
Sean || | | |She|f
Faste
e : Search | J&]<]
Copy properdies =
Paste properties [\--'*- = = 4 Land Cover Class Characteristics
B eoscpperies B S g B [ [Frrecee
Iﬁ ey Legend I Land Form
?

T ﬁ Horizontal Pattern 1
o @& vegetation 1
T * Trees

Mewe Wertical Pattern
g Mewy Horizontal Pattern
J Mewr Land Cover Class

-4 Hatural Or Seminatural Yegetation

4 Topographical &spects
T 8 Surface Characteristics
4 Consolidated Surface Characteristics
4 Unconzolidated Surface Characteristics
ik =port and leizure facilties
L Green house
s Lagoon

Wegetation L Apictic surfaces

“egetation Characteristics

Ahictic surfaces Characteristics

Land Cover Clazs Characteristics |

'The same operation can be performed pointing with the mouse Land Cover Class 1 by right clicking a menu will pop-

up; select from the menu the Copy option.

W LCCS 3.0 - *New Legend

File

Edit

Legend Tools

N o5 31 @

Search |

*Mewy Legend

PEX I % 4B

P

'@ Mewy Legend

¢ ﬂ Harizortal Pg

é Add Horizontal Fattern

o @ vegetati
T ﬁ Tres

3 Delete element

'y ]

& cut

[Eny e
4=l Mew Horizor|
J Mewr Lanc Cove

CR Copy
Faste %

Copy properties

FPaste properties




2) Paste the land cover class of example 1 in the legend.

Select “New Legend” in the Legend Pane. From the Main Toolbar click on the Edit menu, then Paste. The copied
element (Land Cover Class 1, in the example) will be pasted as a new land cover class in the New Legend. The below
figure shows you how to paste.

&4 LCCS 3.0 - *New Legend

File Edit|Legend Tools

N Cut
o [ [ ] [shen

LTjPaStE e

ﬁ Qﬂpﬁprﬂpenies% Search| " I |

a Paste properties & .lf_\i.-ﬁ Iﬂ ﬂ;‘% -4 Land Cover Class Characteristics

o Climste
Il@ | s Land Form
'S [f‘j Land Cowver Clazs 1 4 Topographical Aspects
k'S ﬁ Horizontal Psttern 1 9= -4 Surface Characteristics
L t_ Yegetation 1 o Consolidated Surface Characteristics
T ﬁ Trees o™
|4 Matural Or Seminatural Vegetation e =port and leisure facilties
Mewy Yerical Pattern ik Breen house
d=dl Mew Horizontal Pattern & Lagoon
J Mew Land Cover Class

Sear

The same operation can be performed pointing at “New Legend” with the mouse in the Legend Pane; right-clicking a
menu will pop-up; select from the menu the Paste option.

P ¥R % = [

¢ [ Land Col #9 Add Land Cover Class
o 5 Hori
Zut
'
¢ copy
7] Paste . hetation

9 ne oy pr?pertms

3 et La| Paste properies
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Notice that if the node selected in the Legend Pane is not hierarchically correct, the function Paste will not be activated.

After pasting, Land Cover Class 1 will be duplicated inside the new legend, as displayed below.

*Mew Legend |

e X I o
ﬂ Menwy Legendd
s E]j Land Cover Class 1
s ﬁ Horizontal Pattern 1
o € vegetation 1
T * Trees
i Matural Or Seminatural Yegetation
Mesey Yertical Pattern
_.1J Mes Horizontal Pattern
¢
T ﬁ Hoarizontal Pattern 1
o @ vegetation 1
T ﬁ Trees
4 Matural Or Seminatural Yegetation
Mesny Yertical Pattern
dod Mewy Horizontal Pattern
A Mew Land Cover Class

@

At the same time an audio confirmation message is played and a message appears in the bottom Shelf.

|Messages
Type Date and time Ohject lMessage
I 271014582 |Mew Legend 1 of 1 element(s) has been successfully pasted

M 27 A0 145812
1 2700145805

Legend manager (A1 of the selected elements has been successfully removed
Mesy Legend The legend has heen successtully validated

3) Rename the class copied.
The Land Cover Class 1 just copied in the New Legend keeps the same name. To rename it, select the node
i’ in the Legend Pane and rename it from the pane displaying its properties.

| Properties

[Marme]
Dezcription
flap Code

Land Cover Clazs 2|
Dezcribe the land cover clazs

After pressing the enter key, the new class name will be displayed in the Legend Pane.

(9
T ﬁ Horizontal Pattern 1
o € vegetation 1
T * Trees
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4) Delete the Characteristic of example 1 not fitting with the description of the present class.
'The Characteristic “Natural Or Seminatural Vegetation” should be removed since the class we are creating represents

cultivated apple trees. To remove the Characteristic “Natural Or Seminatural Vegetation” right-click on it with the

mouse and choose “Delete Element” from the menu.

d=d Mew Horizontal Pattern

T Ej Land Cover Class 2

T ﬂ Horizontal Pattern 4

o @ Vegetation 1
T ﬁ Trees

2%

Mewy Yertical Pattern
J_J Mesy Horizontal Pattern

| Mewy Land Cover Class

& Delete elerment

& Cut X3
E Copy

Faste

Copy properies
Paste propeties

5) Add the Characteristic “Cultivated And Managed Vegetation”.
To add the Characteristic “Cultivated And Managed Vegetation” select the node “Trees” in the Legend Pane. The
“Shelf with Elements and their Characteristics” will display all the possible Characteristics linked to the node selected,;

double-click on “Cultivated And Managed Vegetation”.

Search |

ey Legend

[Shelf

Search |

9

X 3% 5 4
IrﬁNewLegend

s E‘j Land Cover Class 1
¢ ﬁ Harizontal Pattern 1
o & vegstation 1
T & Trees

4 Hatural Or Seminatural Yegetation
Mewy Yertical Pattern
_.j'__J Mesy Horizontal Pattern
s E‘ﬂ Land Cover Class 2
¢ ﬁ Horizontal Pattern 1
¢ € vegetation 1

Mewy Yerical Pattern
_.j'__J Mesy Horizontal Pattern
| Mewy Land Cover Class

4 Ewen Age
i Unewven Age
i Tree Area Management Practices
4 Burnt Status
o Dead Status
o Water Stress
o Growwth Form liness
T o Wegetation Arificialty
- Hatural Or Seminatural Yegetation

vl P
5 Urban Park
a Crop Yield
T -5 Plantation

& Forest Plantation
5 Drchard And Cther Plantation
4 Crop Growing Parameter
4 Crop Rotation
& Plart Spreading Geometry
Wegetation L Ahiotic surfaces L Wegetation Charact
Abiotic surfaces Characteristics

Land Cover Class Characteristics |
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6) Add the Characteristic “Orchard and Other Plantation”

To add the Characteristic “Orchard and Other Plantation” select | =i S el 2 in the Legend
Pane and then double-click on [ =1 0 G in the “Shelf with Elements and their
Characteristics”. The result is displayed below.

Search | [ I I [Shef
[ *MNew Legend I Search | &[]
‘b x ', 4 r:ua %— Ej ‘E_ ’ ‘u'{, Grovﬂh Form liness b=
— - |5 Grazing
|¢ Mewy Legend ==l & 4 Grazing Animal
9 ﬁ Land Cover Class 1 G Vegetation Artificiality
{5 Horizortal Pattern 1 T |} Natural Or Seminatural Vegetation 1
9 @ Vegetation 1 F = ,’g Cultivated And Managed Vegetation
¢ i Trees - J'_, Urban Park =|
B |- Hatural Or Seminatural Yegetation -k h Crop Yield
— New Vertical Pattern 9 I '\:‘ p|amat|0n
d=J Neww Horizontal Pattern — |4 Forest Plantation =
- 8 Land Cover Class 2 B B #. Orchard And Other Plantstion
{5 Horizontal Pattern 1 3 | “g Crop Growing Parameter
- € vegetation 1 L B Overlap Growing To Reference Crop
¢ B Trees : — 't Crop Rotation
L ﬂE Cultivated And Managed Vegetation 5 Plant Spreading Geometry =
& Orchard And Other Plartation - d
ks Vegetatiu:un Characteristic =1
7) Add the “Apple” plant species. ¢ It Growth Form Characteristic L
Select ﬁ in the Legend Pane, then LS
double —click on “Floristic Aspect” from the B MName .ﬂ-.ttrlk:uutlnn Criteria
Vegetation Characteristics menu of the Shelf .ﬁ' =ingle Plant Species
with Elements; the result is displayed below. . &l Group Of Plant Species
— [ Allometric Measurements
o it
e Trees s Gf?‘;’th Fi:m 2
R Cultiuated And Managed Yegetation ‘n.:: Uven gz =]
L | J-._, Orchard And Cther Plantation o STEVEN CHE ]

W egetation L Ahintic surfaces L Wegetation Characteristics
Ahictic surfaces Characteriztics

Land Cover Clazs Characteristics |

Keeping t— Flaristic Aspec

! selected, from the Shelf of Properties select “Species Name” and scroll down the menu until

|Pruperties |
[Mame] Flariztic Aspect
Description De=cribe the floristic aspect

Focder Pulzes

Wigter Hyacinth
Fradts and Nuts

Almand

Ayacado E\!

Banana

the Apple species will be displayed. Click on it.

@\
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Now the Land Cover Class 2 requested has been created. The Legend Overview window displays all the elements
composing the class; roaming on it with the mouse, according to the node pointed, it shows its properties and its
characteristics. In the figure below, the node “Trees” is pointed at.

|Legend oveniew

To activate the “Elements graphic navigator” pane, double-click on any node of the above “Legend overview” window.
Double-clicking on the node Trees the pane will display how the trees have been described, as shown in the figure
below.

# LCCS elements graphic navigator

+Leaf Phenolog,

+Leaf Type

CULTIVATED AHND MAHAGED VEGETATION H ORCHARD AHD OTHER PLAHTATIOH

FLORISTIC ASPECT

+Species Hame: Apple

2. HOW TO CREATE A CLASS

@\
0 J)
——



Land Cover Classification System - Software version 3

2.4 - Example 3 - Trees and shrubs savannah

Ml A "[.(Iljj\ erly O\

1. There is no extra “Horizontal Pattern”;

N, O

Postulation:

2. there are three separate “Strata” (“vertical layer”)composed by:
o A trees layer with a cover ranging from 1 to 15 %
o A shrubs layer with a cover ranging from 1 to 15 %
o A herbaceous layer with a cover ranging from 80 to 100%;
3. all the LCML elements (trees, shrubs and herbaceous vegetation) have the same Vegetation characteristics
“Natural-Semi-natural”..

1) Create the first layer of trees following step 1 of |Properties

Example 1. (Marme) Trees
Dezcription Deszcribe a vegetation element of tre. .
2) Assign to the trees a Cover ranging from 1 to |Presence Type |Mandatary
15 % following step 2 of Example 1 but using [Cover % 1.0;15.0 =
i i ioht- Depth (in met
the thresholds displayed in the right-hand figure. ICIt (. T
Height (in med
A 1
Similarly, other Properties such as Leaf Phenology, Leat Phenola From
Leaf Type, Height etc. could be set according to the Leanlsne O Y =D a0 Y ED E0 D S0
level of detail needed for the class (see steps 3 and I:':L\\? '
. Ta
4 of Example 1 in case the trees are Broadleaved & 0 D a0 D 5D 2D Sh & G T

Deciduous).
]\ hdaral L LCCE cover ranges

3) Add to trees the Natural Vegetation Characteristic as explained in step 5 of Example 1

4) Create the second “Vertical Pattern” composed by shrubs, selecting @ Land Cover Class 3
and right-clicking on it. Then click on: ¢ i {orizontal Patt

'S I'J Land Cover Clazs 3

T ﬁ ) Land Cover Class 3

The result is:

¢ t—. Wegetation 1 % Add Verical Pattern ¢ ﬁ Horizontal Pattern 1
# B Trees = W o wegetation 1
- Haturd 96 Delete element o ik Trees
Mewe Wertical F| o Cut _ 4 Hatural Or Semir
4= hew Horizontal P @ copy . “erical Pattern

i Mewy Land Cover Clas

To add the “Shrubs” Element either double-click on its node from the tree of the Elements, or drag & drop it over
“Vertical Pattern 1”in the Legend tree.
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In the example below the element “Shrubs” is going to be added to the “Vertical Patternl”. Notice that the “Trees”

Element is already present in “Horizontal Pattern1”.

Search | ||

| | |.shetf

Search |

X3¥a uad

ﬁ Yegetation
T ﬁ Grovvth Forms

T [fi Land Cover Class 3
T ﬁ Horizontal Pattern 1
o @ wegetation 1

T ﬁ Trees
4 Hatural Or Seminatural Yegetation
B

Mewy Wertical Pattern

U b i asb sl Db e L

| b

T ﬁ Winody Growth Farms
ﬁ Trees

T ﬁ Herbaceous growth forms
ﬁ Graminae

ﬁ Farbs

T ﬁ Lichen and Mosses
& lirkhrn

Double-clicking on the element “Shrubs”, this Vegetation Element is added to the “Vertical Pattern 17, the name
of which appears in “Vegetation 2”. The Shelf of the Elements will automatically change, displaying the tree of the

Vegetation Characteristics.

Search |

*Mewy Legend

9

T ﬁ Land Cover Class 3
e ﬁ Harizontal Pattern 1
& @ ‘egetation 1
T ﬁ Trees
4 Hatural Or Seminatural Yegetation
o @ Yegetation 2

[ b

| &[] ||shetr
Search |
x g @ [\:‘:ﬁ % @ ? ‘;: ;Ir;:;'l;lgl T mrne.

B Grazing Snimal
Y 6 Wegetation Arificialiy
.i'l'_;
2 -4 CuMivated And Managed Yegetation

5 Urban Park
o Crop Yield

o= 5 Plartation

T 4 Crop Growing Parameter

S Cwverlap Groving To Reference

Mew Yertical Pattern

5) Assign to the shrubs a Cover ranging from 1 to 15% from the Shelf of Properties. Similarly, other Properties

could be set according to the level of detail needed for the class.

|Pruperties

[Marme) Shirubs

Dezcription Describe a vegetation element of shrubs type

Presence Type  (Mandatory

Cover W 1.0:15.0 -

Depth (in meter)

Helght 0n meter) Sets the range values

Leaf Phenology Erors 3 .

Leaf Type 00 20 20 40 30 B0 ) A AW 1
: t =

Cover % TDnm M o400 30 B0 0 A1 W00

Sets or gets the

]\ Manual L LCCS Ccover randes

2. HOW TO CREATE A CLASS
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6) Add to shrubs the Natural Vegetation Characteristic as explained in step 5 of Example 1.The result is shown
below.

%9 Land Cover Class 3
T ﬁ Horizontal Pattern 1
o € vegetation 1

T ﬁ Trees
-+, Hatural Or Seminatural Yegetation

o € vegetstion 2
# B& Shrubs
NEW."-.-"EI“HCE| Pattern
7) To create the third “Vertical Pattern” composed by Herbaceous vegetation, follow the same procedure of
step 2, double-clicking in the Shelf of Elements on “Herbaceous growth forms”instead of “Shrubs”. The result

is shown below.

fi Land Cover Class 3
T iﬁ Horizontal Pattern 1
o € wegetation 1

T d% Trees
., Hatural Or Seminatural Yegetation

¢ € vegetation 2

% BB Shrubs
-+ Hatural Or Seminatural Yegetation

o @ wvegetation 3

Mewy Wertical Pattern

8) Assign to the Herbaceous layer a Cover ranging from 80 to 100% from the Shelf of Properties. Similarly,
other Properties could be set according to the level of detail needed for the class.

|Properties |
(Mame Herbaceous grawth forms
Diezcription Deszcribe a vegetation element of herbaceous grow...
Presence Type  [Mandstory
Cover % 50.0; 100.0 =
Height (in meter)
Sets the range values
Leat Phenology
L ool 1
Fratn
0 0 H W Al 3 B 0 A W
: whl
Ta
Covens 0 0 HN W 4 3 OB W W@ W
Sets or gets the
Lhﬂanual LLCCS COver Fanges |

9) Add to the herbaceous layer the Natural Vegetation Characteristic as explained in step 5 of Example 1.The

result is shown below.

f‘ Land Cover Class 3
T ﬁ Horizontal Pattern 1
% € vegetation 1
T lﬁ Trees
- Hatural Or Seminatural Vegetation
o € vegetation 2
% [FE Shrubs
., Hatural Or Seminatural Yegetation
o € vegetation 3
T ﬁ Herbaceous growth forms
I
fewy YWertical Pattern
d=-l Mewy Horizortal Pattern
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2.5 - Example 4 - mangrove trees

Note LCCS3 is following a pure object oriented approach. No complex definitions such as Aquatic Vegetation”

o ‘ . . . i v, :
CIYPr V7 Y
/. \ | - AR 74 7, | e

(which were present in LCCS2), exist anymore. Therefore a situation as above will be explained by the combination
of two layers: one of vegetation and one of water, as shown below.

Postulation:
1. There is no extra “Horizontal Pattern”.

2. 'There are two “Vertical Pattern” composed by:
o A layer of Mangrove trees (Vegetation)
o A layer of Water (Abiotic surface)

3. The trees have the following Properties:
o A cover ranging from 80 to 100 %
o Leaf Type = Broadleaved
o Leaf Phenology = Evergreen

4. 'The water has some properties:
o Height ranging from 0 to 50 cm
o Dynamic = with daily variations
o Position = Above Surface

5. 'The water is moderately saline

1) Create the first layer of trees following step 1 of Example 1.

2) Assign to the trees a Cover ranging from 80 to 100 % following step 2 of Example 1.

3) Add the Broadleaved Leaf Type following step 3 of Example 1.

4) Add the Evergreen Leaf Phenology following step4 of Example 1, selecting “Evergreen Leaf Phenology’
instead of “Deciduous Leaf Phenology” in the “Select the Woody Leaf Phenology” pane.

5) Add to trees the Natural Vegetation Characteristic as explained in step 5 of Example 1.

4

'The result is:

['J Land Cover Clasz 4
= ﬁ Horizortal Pattern 1
€ egetation 1
% BE Trees

# Hatural Or Seminatural Vegetatio
— & Mewy Yertical Pattern
421 hewr Horizontal Pattern



To visualize properties and characteristics of the trees layer of Land Cover Class 4, select the trees element on the
Legend pane and then double-click on the red outlined element of the Legend Overview window. The result is:

+ Leaf Phenology

+ Leaf Type

NATURAL OR SEMINATURAL VEGETATION

6) To create the second vertical layer of water create a new Vertical Pattern to Horizontal Pattern 1, as explained
in section 2.1.

7) Add the Abiotic surface Water Body to the new Vertical Pattern. Clicking on the “Abiotic surfaces” menu
in the Shelf of Elements, a list of Abiotic elements (in pink) will appear. Double-click on “Water Body” when
“Vertical Pattern 1”is selected.

[ *Mew Legend | Search | &[]

BHLLX 32 % 4D P

P

1»

T . .
|5 Hatural Or Seminatural Vegetation = ik E‘;ansmlga?lea Surface
i are Sai
‘ “egetation 3 c »
ik Herbaceous growth forms 7 EUSE andl Shifting Sand
L |4} Hatural Or Seminatural Vegetation & gu:;a{
3l

& hews Vertical Pattern
ol é:] Mewy Horizortal Pattern
P ﬁ Land Cover Class 4

Body and Aszocisted Surface

dly

> 12 Horizontal Pattern 1 ﬁ ISHDW
A ‘ “egetation 1 clge . L
Trees n‘i Terrestrial lce
- Hatural Or Seminatural Vegetation | irEF]‘U‘atlng |\CE

he ttern 1
L 2 ey \u"ertic:a Pern Wegetation L Abiotic zurfaces L Wegetation Characteristics |
o j:_] Mew Horizortal Pattern 4 Abictic surfaces Characteristics

Double-clicking on the element “Water Body”, this Abiotic surface is added to the “Vertical Pattern 17, the name of
which appears in “Abiotic surface 1”. The Shelf of the Elements will automatically change, displaying the tree of the
Abiotic Surface Characteristics.

Search | S| |She|f
*Mew Legend Search |
% _.— V:E ﬁ\_ x ‘ 4 & %_ @ {,'—E Al_biotic: Surface Characteristic
- = - :,-E A_rtific:ial Surface Characteristic
€ Vegetation 2 =] 15 Construction Status
#— * Shrubs : ..'—.%_-1 Construction Use
= ;n'g Hatural Or Seminatural Yegetation = J:-E Matural Surface Characteriztic
e Wegetation 3 P |G Wvater and Associsted Surfaces Characteristic
#— * Herbaceous grovth forms l.'—é Water Salinity
L 5 Matural Or Seminatural Vegetation h:-\? Arjuacuture
& Mewe Yerical Pattern = L Artificiality
= é_j Mew Horizontal Pattern fi [,-ﬁ zport and leizure facilties
> %9 Land Cover Class 4 _ ".—h Green house
> =] Horizontal Pattern 1 ~ L Lagoon
€ eoetation 1
#— t Trees —
[ {,—.E Hatural Or Seminatural Yegetation
% iotic: surface 1 “egetation L Abidtic surfaces L “egetation Characteristics
: . S Ahidtic surfaces Characteristics
L J_:] I\;;WN:;‘;::I_::TJ;&;?“ 3 Land Cover Clazs Characteristics |
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8) Assign to Water Body the properties wanted from the Shelf of Properties, and keeping selected “Water Body”
in the Legend pane. The result is displayed below.

|Pruperties |
(Mame) Wiater Body

Description Describe 5 water body surface element
Prezence Type handstory

Diepth (in meter)

Cynamics Wyith Diaily Waristion

Height [in meter) 0.0 0.5

Perzistence (in months)

Position Above Surface

9) Assign to Water Body the “Water Salinity” characteristic. Clicking on the “Abiotic surfaces Characteristics”
menu in the Shelf of Elements, a list of Abiotic Characteristics (In yellow colour as for the Vegetation

Characteristics) will appear. Double-click on “Water Salinity” keeping “Water Body” selected in the Legend

pane.
Search | || I | |Shelf
Mew Legend ey Legend | Searchl ” | |
._H | L ¥ m FUTTCTRE U TEaleE WITErdrieri=mes o
ﬁ x % @ [l B @ i — [ Construction Status —
"? ﬁ Herbaceous growth forms = B Sl - B
Hitio 06 Cararatiral e aatat ] o Matural Surface Characteristic
. \;" ¥ u|r|=aa-i-= Skl L L @ o Water and Associsted Surfaces Characteristid
e Werical Pattern :
=) Meww Horizontal Pattern | '"’ e ==
¢ (50 Land Cover Class 4 Lo Az'f' it
s ﬁﬁ Horizontal Pattern 1 ] ificizliy
o e: “egetation 1 @ Permanent Cultivation
9 ﬁ Tress - Spott and leizure facilties ]
.+ Hatural Or Seminatural Vegetation ca Green house X
¢ @ Abictic surfacs 1 ] I |[»]
Al L | Y egetation i Ahictic zurfaces
Mewy Nerical Pettern Wegetation Characteristics
iz Mevw Horizontsl Pettern Abintic surtaces Characteristics

The result is:

[ Land Cover Class 4
s ﬁﬂ Hovizortal Pattern 1
o @ Vegetstion
T ﬁ Trees
-+ Natural Or Seminatural Vegetation
o 4 Abiotic surface 1
§ Lu Water Body
10) Add to Water Salinity the property “Brackish” keeping “Water Salinity” selected in the Legend pane and
selecting from the “Type” menu the property wanted.
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RULES GOVERNING LCML

ELEMENTS ARRANGED
IN VERTICAL LAYERS (or STRATA .

Rules governing the organization of LCML “Elements”in vertical layers are of fundamental importance in the reference
LCML schema, they can be managed in the properties pane of the LCCS v. 3.

'The conceptual design of LCML is based on the fact that VEGETATED and/or ABIOTIC objects (LCML Elements)
can be organized in layers to describe/characterize any type of land cover feature in the world, those layers however
are governed by a series of rules to clearly define their relationship.

3.1 - Rules governing relationship of Elements inside the same layer

A stratum (“Vertical Layer”) can be composed by one or more LCML “objects”; and a land cover feature can be
composed of one or more layers (or strata) respectively. Implementing one or more of these options implies the
acceptance of the following rules:

Rule 1: if two or more LCML basic elements are used in the same strata the property “Occurrence” regulates their
relative % of presence (occupation of the horizontal space). The sum of the “Occurrence” % cannot be more than 100%.

Rule 2: the cover of each LCML element acts independently (each one can be from 0 to 100%).

Rule 3: as for rule 2 the sum of the cover of the LCML “objects” organized in different layers acts in an independent
way, the sum being more than 100%.

On the basis of these rules, it is the user who decides how and if to organize LCML “objects”in the same or in different
layers.

Fig. 1 shows a typical example of when it is useful to arrange LCML “objects” in different layers. A Savannah or
Woodland appears composed of three separate layers of Trees, Shrubs and Herbs with different cover of the woody
component depending on if it is one of the two vegetation types. The sum of the cover of the LCML “objects” of each
layer can be more that 100% because each layer is independent from the other.

Fig. 2 shows an example were is useful to organize two (or more) LCML “objects” in a single layer. In this case Dwarf
Shrubs compete for space with the Herbs, and the whole form a single layer were the “Occurrence” of both elements
determine the % of space occupied (being not more than 100%). Therefore the example in fig. 2 will be modelled in the
following way:

* Element shrub, occurrence 40%, cover 40 %
* Element herbs, occurrence 60%, cover 90%

As you can see for some elements (in our case shrubs) the “occurrence” % value can be the same as the “cover” % value
for other (in our case herbs) the two values are different because the patches of herbs occupy 60% of the area but the
cover of the plants inside the patches is very dense (90% cover). The organization of more Elements in the same stratum
is not a rare case but applies to situations were two or more elements are not really separate in different strata for
instance, the combination of the element “Dwarf Shrub” and an Abiotic element as “Boulders”, or the combination of
houses and gardens in specific farming systems etc.

However, if Vegetated and Abiotic elements form clear separate layers they should be organized in different layers as
in Fig. 3, showing a representation of a Mangrove land cover feature composed of a layer of Water and a layer of Trees.

3. RULES GOVERNING LCML ELEMENTS ARRANGED IN VERTICAL LAYERS (OR STRATA]

7w



USER MANUAL
)

Land Cover Classification System - Software version 3

* VL '*H{{(W\&W

Fig.1 Savannah woodland.

L e ﬂ“ .«f..fwu\&m ol o b D

Fig. 2 Dwarf shrubs and herbs.

NN

A“p
e Tn

Fig. 3 Mangroves.

The LCML “objects” in the layer can be regulated by additional rules:
*  Temporal relationship
* Xor relationship

Temporal relationship

It relates two or more LCML “objects” in a layer through a temporal correlation. A user can define an LCML “object”
and define through a temporal condition into which other LCML “object” it will be converted after a certain time. For
instance in a nursery of Pinus trees when the plants are very young they must be classified as LCML “object” Shrubs
because they are smaller than 2m, however the user can state that after a certain time (some years) this LCML “object”
will become Trees. This syntax can be established in LCCS 3 putting in the same stratum the “object” Shrub and the
“object” Tree linked by a temporal condition that can be set up in the pane of the “ properties”.

XOR relationship

These types of relationships can be used when the user want to express a certain level of uncertainty in the delineation
of a specific class. It is very useful when translation of classifications/legends/ based on ambiguous or unsystematic
description must be done. The XOR relationships act at the level of the LCML “object” in the layer or between the
different layers themselves.

At level of LCML “objects” there are three types of relationships:
1. Mandatory (Fixed): the LCML “object” is always there. In effect is a default rule when the user
locates an LCML “object” in the layer.
2. Exclusive implies that between two LCML “objects” a relationship A or B exist
3. Optional implies that while having one LCML “object” mandatory, second one could exist in the
layer.



3.2- Rules governing relationship of objects in different layers

On-top function

This function correlates objects located in two different layers, one “on top” of the other. As the default, LCML “objects”
of different layers originate from the same background. In Fig. 1, for instance, the three LCML “objects” (Trees, Shrubs
and Herbs) present in the three strata all originates from the same soil background. If the user needs to specify that
the LCML “object” of one layer originates where the LCML “object” of the previous layer ends, a different method
must be followed. For example, a “tree roof-garden “ will be expressed in the LCML with the LCML “object” Building
forming a first layer and the LCML “object” Tree forming a second layer with the function “on top”. The function can
be activated in the Properties pane (see section 1.5).

Apart from the previous example (which is not common in a land cover database) this function is very useful to
characterize trees with epiphytes or lianas, boulders with lichen or mosses etc.

XOR relationship between layers
At layer level there are two types of XOR relationships:

1. Mandatory (Fixed): the stratum is always present. It is a default rule.
2. Optional: it implies that having an LCML “object” in a stratum codified as “mandatory” (i.e. always present),
a second LCML “ object” in a second stratum codified as “optional” could exists.

This type of relationship can be used when the user wants to indicate the probable presence of a certain layer that,
however, is not certain to really exist. For instance describing a forested area the user can state that the layer with LCML
“object” tree (codified “mandatory”) definitely exist, while the layer with the LCML “object” shrub (codified ‘optional”)
may or may not exist. It is useful when translation of classifications/legends/ based on ambiguous or unsystematic
description are needed or when the map producer wants to indicate that a further upgrading of the information of

those polygons is possible.

3. RULES GOVERNING LCML ELEMENTS ARRANGED IN VERTICAL LAYERS (OR STRATA]
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HOW TO CREATE A HORIZONTAL
PATTERN

The Horizontal Pattern is a complex Land Cover situation composed by two or more distinct land cover aspects
that the map producer intends to represent in the database as specific Land Cover feature, independently from scale
constraints. It must not be confused with multiple coding of polygons that is typically related to scale constraints.

An example of Horizontal Pattern is given by the Brousse Tigrée (or Tiger Bush). Itis a patterned vegetation community
consisting of alternating bands of shrubs (or trees), separated by almost bare ground or low herbaceous cover, that run
roughly parallel to contour lines of equal elevation. The patterns occur on low slopes in arid and semi-arid regions as
Senegal, which is represented in the figures below.

The steps to create a land cover class have been already explained in the present tutorial. In regards to a complex
horizontal pattern like the Brousse Tigrée, the user should follow the same procedure of Example 1 (section 2.2),
reaching the level of detail needed for this land cover class.

Brousse Tigrée (Senegal) as
seen from high resolution

i satellite image

Brousse Tigrée (Senegal
as seen from an aerial

photograph

4. HOW TO CREATE A HORIZONTAL PATTERN
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'The difference is that instead of creating two separate land cover classes for the Shrubs and the Herbaceous vegetation,
the user will describe them in two separate horizontal patterns inside the same land cover class, as displayed in the
example below.

Search| || |
*Mewy Legend *Mew Legend |
W X 3% 5 [0
ﬁ Mewy Legend

¢

s ﬂ Horizontal Pattern 1
o @ vegetstion 1
T b Shrubs
- Hatural Or Seminatural Wegetation
o @ vegetstion 2
T ﬁ Herbaceous growth forms
-4 Hatural Or Seminatural Yegetation
Mewy Yertical Pattern
s ﬁ Horizontal Pattern 2
o @ vegetstion 1
T ﬁ Herbaceous growth forms
-4 Hatural Or Seminatural Yegetation
Mewy Yertical Pattern
A= Mew Horizontal Pattern

'The above class “Brousse Tigrée” has been described with two separate horizontal patterns The first one is composed
of a layer of natural shrubs (cover: 40-60%; height: 0-5 m) and a layer of natural herbaceous vegetation (cover: 80-
100%; height: 0-1 m) while the second pattern is composed of a layer of natural herbaceous vegetation (cover: 10-20
%; height: 0-0.5 m).
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HOWTOCREATEAUSER-DEFINED
ATTRIBUTE

The system offers the possibility to create User-Defined characteristics. When the user creates an attribute, LCCS3

stores it in the system and make it always available for the shaping of other new classes.

Considering Example 4 (section 2.5), let’s assume that the Mangrove Trees described are situated in a Marine Reserve,

and that this information is peculiar for the class description. So, if the user needs to describe this class more precisely

adding also the Marine Reserve characteristic, the system allows creating this specific user-defined attribute.

In the Tools menu of the Main Toolbar select “User-defined structures manager” as displayed below.

& LCCS 3.0 - Mew Legend

File Edit
nNE o@

L ﬂ

Legend

Tools |

User-defined structures manager...

Preferences...

Through the User-defined structures manager pane (displayed below) the user can create her/his own characteristic that

can be attached to the element of the legend.

# User-defined structures manager

e Characteristics r = Enumerations

r General properti
LCML type
User name
Description
[ Target class Property settings
O
o
o n elements
o lements
o natural
oy ater elements
o
r Target objects
Add property ” Remove property

Type | Date andtime | Object \

Message

| Add H Inherit ” Remaove |

L]

Let’s see the steps to follow to create a characteristic describing the Marine Reserve.
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7 BN



USER MANUAL

(N

Land Cover Classification System - Software version 3

Step 1

Click | ## | in the User-defined structures manager pane. In the left column will be displayed “User Characteristic
Structure 17.

# User-defined structures manager

@& Characteristics r = Enumerations |
Lizer Characteriztic Structure 1 || ¢ General properties

LML type |LIser_Charau:teristiu:_S‘truu:ture

Uzer name |User Characteristic Structure 1

Dezcription |Desu:ribe the user characteristic structure

r Target class
|:| Allowey multiple instances

Step 2

From the “General properties” window, assign the user name which will be displayed in the legend. In this case, the
name “Marine Reserve” is assigned. Automatically the name changes also in the left column.

& User-defined structures manager

|'r & Characteristics [ 26 Enumerations |

If'ﬂﬁ?it'@ﬂéw-“ﬁr General propetties

LML type |LC_MarineReserve

Uszer name !Marine Resarve

Dezcription |Describe the Marine Rezerve

In the “General properties” pane the field “LCML type” allows the user to enter the name of the element for LCML
(Land Cover Markup Language, i.e. the ISO 19144 metalanguage).

In the same pane, the “Description” field allows to enter a description of the user-defined characteristic, which could
help the user to better understand its meaning. The information stored in “General properties” will be displayed as a
tooltip in the Shelf of Elements and their Characteristics, as soon as the user-defined attribute has been saved and
stored in the system.

Step 3

In the “Target class” pane there is a list of possible classes/elements that could be chosen as goal of the user-defined
attribute. In our example the target class is the water, so tick the circle next to “Abiotic water elements”.

r Target class
|:| Allowy multiple instances
0 Land Cover Classes
8] Yegetstion elements
() Ahintic: attificial slements
) Ahiotic natural elements
) Apiotic water slements
() Charactetistic




Automatically the system will display in the below “Target objects” pane, the elements belonging to “Water Body and
Associated Surface”.

r Target ohject=

|:| Viiater Body and Associsted Sun—
|:| Water Body
|:| Snowe
' |:| Ice
|:| Terrestrial Ice
¢ [_| Floating lce

I:l Sea lce

|:| Lake lce

|:| River lce: it
1 M [ 1]

Step 4

Tick the box “Water Body” in the target object pane, since the user-defined characteristic you are creating (Marine
Reserve) is referred only to it and not to the other object listed.

r Target ohjects

[ Water Body and Assacisted Suls
E Wister Body
D Snioy
e [Llze
|:| Terrestrial lce
o [ Floating Ice
[ |zealce
|:| Lake Ice

|:| River Ice
4 ll [ 1]

R

Step 5

Click on LA#reety | i1 order to describe the properties of the user-defined characteristic created. After clicking on
saapoperty |, the Property Settings pane, previously empty, will be displayed as in the below figure.

Property 1 | |[<Property 12 settings

(hame) Property 1

Description Describe the property structure
Froperty Type |[Text

Default Y alue
Read Only Falze
Reguired Mot recuired

(Name)
The name ofthe LCCE element

All the information stored in the Property Settings pane (of the User-defined structures manager pane) will appear in
the Shelf of the Properties of the LCCS3 interface.
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/BN



USER MANUAL

(€]
o
=

4

Land Cover Classification System - Software version 3

Step 6

In the Property Settings pane fill the field “(Name)”with the name of the setting that will be assigned to the characteristic
“Marine Reserve (Typology)”, as defined by the user. It will be displayed also in the left column.

lhojé’riaaaﬁesame?ﬁ-ypai]qgﬁ | |<Marine Reserve (Typology)> settings |
ﬁl:',dﬁmé:] Marine Reserve [Typology)
Descrigption Describe the Marine Feserve
Property Type |Text

Default Value
Read Only Falze
Reduired Alavays

Step 7

In the Property Settings pane fill the field “Description” with the description of the characteristic “Marine Reserve”
defined by the user. It will be displayed in the lower part of the Shelf of the Properties of the LCCS3 interface, as

description of the characteristic created.

|-=:Marine Reserve (Typology)= settings |

!(Namej tarine Reserve (Typology)
Description.  Describe the Matine Reserve|
Propery Type  |Text

Default Value
Read Cnly Falze
Reguired Mot reguired

Description
Frovides a summary description of an LCCS element

Step 8

In the Property Settings pane select the field “Property Type” and scroll through the menu. The user has the possibility
to choose between different options (see below figure) according to the property of the user defined characteristic.
Concerning the “Marine Reserve” characteristic, we keep the default “Text”. Actually a marine reserve could be
generically defined for instance as an area of the sea which has legal protection against fishing or development which
could be described better with text than numbers.

|-=:I‘.'Iarine Reserve (Typology)= settings |
[Mame) harine Reserve (Typology)
Dezcription Deszcribe the Marine Reserve
Froperty Type Text E
Default YWalue Percentage Range =
Read Only Pasitive integer Number Range
Reguire Pasitive Real Mumber Range
Property Type Humbers L
Sets or gets th MNegative Integer Number
MNegative Real Number
Percentage =
Pasitive Integer Namber
Positive Regi Number | 4
Text )=
LAk



Step 9

In the Property Settings pane, select the field “Required” and scroll through the menu.

Through the field “Required”, the user sets or gets the required behavior for this property. The “Required” behavior
doesn't allow the validation of the legend if the value of the property is not set. Concerning the example “Marine

Reserve” in discussion, select “Not required”.

|-=:Marine Reserve (Typology)= settings

(Mame)

Warine Feserve (Typology)

Description

Dezcribe the Marine Reserve

Property Type |Text

Default Yalue

Read Only False

Recuired Mot recuired
ot requiredt
Required vy s

Sets or gets th{Reguired if no other properies are set

Selecting “Always”, the user who will add the “Marine Reserve” user-defined characteristic to the “Water Body” element,
is obliged to fill the field “Marine Reserve (Typology)”, otherwise the legend will not be validated and, consequently,

cannot be saved.

Step 10

Click E in the bottom right corner of the User-defined structures manager pane.

# User-defined structures manager

lf @ Characteristics | =@ Enumerations |

r General properties

LML type |LC_MarineReserve

Uzer name |Marine Reserve

Description |Desc:ribe the Marine Reserve

r Target class

|:| Sllowy muttiple instances
3 Land Cover Classes
L] “edetation elements

) Ahictic atificisl slemerts
) Abintic natursl elemerts
(8 mhintic water slemerts

) Characteristic

Target objects

£ DOy an: S5
[ ] water Body and &
Wister Body

|<Marine Reserve (Typology)> settings

[Mame) Marine Reserve (Typology)
Deszcription Describe the Marine Reserve
Property Type [Text

Default Yalue

Read Cnly False

Required  plot required

Required

Sets or gets the Required behaviar for this propery.
The Required behavior dan't allow the validation ofthe
legend it the value of the prapery is not set

|:| Snowy
LS |:| lce
|| Terrestrial i
1] Iif ] »
| | Add property ” Remove property
Type Diate and time Ohiject | hessage
Lo e | e ]
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Step 11

After clicking \L‘ the User-defined structures manager pane will close and the characteristic created will be
displayed in the Properties pane of the LCCS3 interface. Notice that newly “Marine Reserve” characteristic created is
hierarchically arranged under “Water and Associated Surface Characteristic”.

[Shelr

Search |

| Abictic Surface Characteristic
- 5 Adificial Surface Characteristic
-4 Construction Status
-5 Construction Use
o Matural Surface Characteristic

o Wister Salinty
5 Aguaculture

o Artificiality

- Marine Reserve

T 8 Water and Azsocisted Surfaces Characteri

<] I

T T

Wenetation L

Abictic surfaces

“egetation Characteristics

Abictic surfaces Characteristics

| Land Cover Class Characteristics |

Notice also that the User-defined characteristic are displayed with a different symbol “& compared to the other

characteristics “& .

Step 12

The “Marine Reserve” characteristic was created in order to better describe the mangrove trees of Example 4 (section
2.5). Now we can add it to the Abiotic surface, selecting “Water Body” in the Legend pane and double-clicking on

“Marine Reserve” on the Properties pane.

Search |

Meswy Legend

[Shelf
Search | || I

i

H I3 o=

T ﬁ Horizontal Pattern 1
o @ ‘“egetation 1
T [% Trees

§ & Sbidtic surface 1
L T Vil B

4 Hatural Or Seminatural Vegetation

YWater Salinity
[ety Yertical Pattern

e

5 Ahiotic Surface Characteristic
¥ o Adificial Surface Characteristic
— .5 Construction Status
& Construction Use
= Matural Zurface Characteristic
T [0 Water and Associgted Surfaces Characteristic
L Water Salinty
o Acuaculure
4 Aificiality
i Marine Re:




Step 13

Selecting “Marine Reserve”, the properties that have been set in Step 6 and Step 7 (i.e. in Properties Setting) will be
displayed in the Properties pane.

Searchl " I ||Shelf
*Mewy Legend Searchl || | |

|4 Ahictic Surface Characteristic
9= 15 Adificial Surface Charscteristic
g Construction Status

i PR S e
L4 ig Horizortal Pattern 1
& @ vegetation 1 |5 Construction Use
¢ Ik Trees 4 Matural Surface Characteristic
-4 Natural Or Seminatural Vegetation P 14 Water and Associsted Surfaces Characteristic
e Abictic surface 1 L Water Salinity
o Wiater Body ~ [ Aguaculture
-5 Wat_er Salinity j Agificiali‘tv
hewy vertical Pattern

]

Wegetation L Apictic surfaces L “egetation Characteristics |
Ahiotic surfaces Characteristics L Land Cover Class Characteristics |

[Properties |
(Wame) Matine Reserve.

Descrigtion Deszcribe the Marine Reserve

"Marine Reserve [Typology)

Step 14

Selecting “Marine Reserve (Typology)” the user can describe the typology of marine reserve where the mangrove trees
stay. In the below example the user describes the typology of marine reserve as a: “Partial Marine Reserve — Zone C”.

|Properties |
[Mame] Marine Reserve

Description Dezcribe the Marine Reserve

Warine Reserve (Typology) | Partisl Marine Reserve - Zone (|

Marine Reserve (Typology)
Describe the property structure

Step 15

'The user may decide to add some more properties to the “Marine Reserve” characteristic created, in order to better
define it. For example, the total surface of the “Marine Reserve” can be useful information. So, follow Step 5 and Step
6 again, but in the Property Settings pane fill the field “(Name)” with the name of the setting “Surface (in Hectares)”.
'The result is displayed below.

Marine Rezerve ET?'polo_gy)

LTy . |-=Surface (in Hectares)> settings |
Surface (in Hectares)

(Name)  Burface (n Hectares) ]~
Cezcription Dezcribe the property structure
Property Type |Text

Default alue
Fead Only

<]

Falze

(Name)
The name ofthe LCCS element

5. HOW TO CREATE A USER-DEFINED ATTRIBUTE
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Step 16

In the Property Settings pane select the field “Property Type” and scroll down through the menu. Concerning the
property “Surface (in Hectares)” in discussion, “Positive Real Number” is selected.
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Mar_i_ne Regerye [Typology)

Step 17

In the Property Settings pane, select the field “Required”and scroll through the menu. Concerning the property “Surface
(In Hectares)” of the “Marine Reserve” characteristic in discussion, select “Not Required”, since this information is not

always available.

|<Surface {in Hectares)> settings

[Matne) Surface [in Hectares)

Description Describe the property structure

Fraperty Type. Tex

Default Walue Percentage Range
Read Only Positive Integer Number Range
Required Positive Regl Number Range
Humbers
MNegative Integer Nomber
Meagiive Real Nymbey
Percentage
K i gat it

tve Rsal.

Fber
o

Property Type| Pos
Sets ar gets th

[ b

[«]

Marine Reser\fe_[T\l{pDIDg‘y)
Surface (in Hectares)

|-:Surfat:e (in Hectares)> settings

[Mame) Surface (in Hectares)

Description Describe the property structure

Property Type Positive Real Mumber

Default “alue

Range Max Walue

Fange Min value

Reguired it no other properies are zet

Read Only False

lﬁgqt,m’gg Mot reguired ot
Mot reguired o
Alweays %

Reauired




Step 18

As soon as the “Surface (in Hectares)” property has been saved, it is displayed in the Shelf of the Properties of the
LCCS3 interface. In the example below, a value of 100 was entered.

Search| || I i|ShBIf

*Mew Legend Searchl ” |
i b 4 & W NE

& Ahidtic Surface Characteristic
9 o Adificial Surface Characteristic

Meiwe Wettical Pattern = -4 Construction Status
g Newy Horizontal Pattern -5 Construction Use
o @ Land Cover Class 4 5 Matural Surface Characteristic
T d;’;l Harizontal Pattern 1 T [0 Water and Associgted Surfaces Characteristic
o @ vegetstion 1 5 Water Salinity
'S ﬁ Trees 5 Aduaculture

-+ Hatural Or Seminatural Vegetation
? @ Ahiotic surface 1

T st

4 Arificiality
& Marine Reserve

4 Wister Salindy B “egetation |
& Marine Reserve

Mewy Yertical Pattern

Abictic surfaces
“egetation Characteristics
Ahictic surfaces Characteristics

4 | [l ] [ ] Land Cover Class Characteristics |
[Properties
(Mame) Mlarine Reserve
Dezcription Dezcribe the Marine Reserve

harine Reserve (Typology) [Partial Marine Reserve - fone C
Surface (in Hectares) an.o

Surface (in Hectares)
Describe the property structure

The Abiotic Surface of Example 4 (section 2.5) has been “refined” with the User-Defined characteristic “Marine
Reserve” and its properties. The user may decide to add some more properties to “Marine Reserve”, following the steps
just explained, and using the property type needed to describe it, i.e. Text, Numbers, Number Ranges, Enumeration
(explained in Chapter 4). Below the Water Body node of Example 4 as it appears in the “Elements graphic navigator”
pane is displayed:

WATER SALINITY

+Type: Moderately Saline

WATER BODY

+Presence Type: Mandatory
+Dynamics: With Daily Variation
+Height {in meter): 0.0; 0.5
+Position: Above Surface

MARINE RESERVE

+Marine Reserve {Typology): Partial Marine Reserve - Zone C
+Surface {In Hectares): 100.0
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HOW TO CREATE AN
ENUMERATION
FOR THE USER-DEFINED ATTRIBUTE

— ; —0
When the user creates a User-defined characteristic (see Chapter 3), after adding a Property to the characteristic

(Chapter 3, Step 5, Step 6 and Step 7), she/he has to choose the Property Type (Chapter 3, Step 8). Scrolling through

the Property type menu, among all the possible options, there is a value called Enumeration.

IMarine Reserve (Typology) |f:|'u'larine Reserve (Typologyy> settings
surface (In Hectares) iMame) Marine Reserve [ Typalogy)
Description Describe the Marine Reserve
Property Type Text
Default Yalue  |Boolean
Fead Only |Enumeration
Required IHumher ranges
Negative Integer Nomber Range
Negative Rleal Number Range
Percentage Rahge
Pasitive Integer Nomber Range
Paosithve Real Number Rahge
Humbers

Property Type
Sets or gets th

The present Chapter will describe how to deal with this useful option.

Enumeration is a Property Type which allows setting a list of descriptions defined by the user. One of the enumerations
created will be then selected from the list, setting the Property Type. A typical example of Enumeration is the Water
Salinity, from which the user can select one of the following values: Fresh, Brackish, Saline, Brine.

Let’s see now, step by step, how to create an Enumeration considering the same example of Chapter 3 (Marine Reserve).
So, we will create an Enumeration Property Type for the User-defined characteristic “Marine Reserve”, assuming the
existence of three types of them: International, National and Local. We also assume that both the International and
National Marine Reserve belong to the category “Zone A”, while the Local Marine Reserve belongs to the category
“Zone C”.
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Step 1

In the User-defined structures manager pane (displayed below) select “Enumeration” and then

&

& user-defined structures manager

=10l x|

| & Characteristics [ =& Enumergtions |
)

General properties
LML type
User name |

Description

Flags ———————————— ltem settings

[ o nulible value

I:l Allowy user-detined value

Adld tem H Remove item

Type | Dete andtime | Ohbject |
LBl

Message

Add ” Inherit H Remave ‘

click on Add; “User Enumeration Structure 1” will appear in the left column and the fields of the “General properties”

pane will be filled with the default descriptions.

| & Characteristics | =@ Enumerations |

Uzer Enumeration Structure 1

General properties

LML type |User_Enumerat|on_Structure

Lzer name |User Enumeration Structure 1

Description |Desc:ribe the uzer enumeration structure

Flags ————————— ltem settings

Allova nullable value

Allovy uzer-defined value




Step 2

Fill the fields of “General properties” pane with the relative description, that is:

|/ & Characteristics |/ =i Enumerations |

Typology (Marine Reserve) General propetties

LWL type |r-.ﬂarine_Reserve_Types

|I=zer name |Typulngy [Marine Rezerve)

Description |Enumerates the types of Marine Reserve

Flag=s
Al nullable value

Allowy uzer-defined value

Step 3

In the “Flags” pane the user has the option to tick two boxes, activating the relative functions. Ticking on “Allow
nullable value”, at the beginning of the enumeration list will appear a pre-defined value “None” which will allow the
user to cancel a value previously selected. Ticking “Allow user-defined value” the user will have the chance to enter a
value which is not present in the list. The above options will be displayed in step 14.

Step 4
Click on and “item1” will appear in the “Item setting” pane

Flags fitem 1 | <item 1> settings
Allowy nullakle value ale ftem 1
Category
Allowy uzer-defined walue
Yalue

The wvalue of the iterm.
Thewvalue ofthis property will be shown in the list of the items.

Step b5

'The user can add as many items as she/he wants according to the number of enumeration types. LCCS3 gives also
the option to create a hierarchy between the enumeration elements or to group them in categories in order to help the
user to identify them quickly. In the present example we will give a simple description with only one hierarchical level.

6. HOW TO CREATE AN ENUMERATION FOR THE USER-DEFINED ATTRIBUTE
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Given that we want to create three enumeration types for the Marine Reserve (i.e. International, National and Local),

we have to create two more items. So repeat Step 5 twice. The result is shown below.

Flag=
Al nullable value

Allowye user-defined value

Step 6

|<item 3= settings

ftem 3

fterm 1
ftem 2 "alue
Eit 3 Cateory
Yalue

The walue of the item.
The walue of this property will e shown in the list ofthe items.

Fill the field “Value” of item1 with the enumeration “International” as displayed below:

ftetm 1
ftem 2
ftem 3

[ <item 1> settings

Walue nternatiunall

Category

VValue
The value of the itam.
The value of this property will he shown in the list of the iterms.

Then fill the field “Category” with “Zone A”.

Irternstionsl
ltetr 2
lterm 3

Step 7

|<International> settings

Walle Irternational
Category  [Zone &
Categony

The category ofthe item.
Acategary is a group of items that helps the user to identify an item.

To obtain a hierarchy of categaries, sets this property equals to the value of
another iterm.
To make a category of a hierarchy unselectable, insert the &' symhbol before the
categaony name ar the value of the iterm.

Fill the field “Value” of item2 with the enumeration “National” as displayed below:

Irternational
item:2
ftem 3

| <item2> settings

“alue Mational

Category

Value
The value ofthe iterm.
The value ofthis property will be shown in the list of the items.



'Then fill the field “Category” with “Zone A”.

|Ir|terna‘[innal
Mational
tem 3

Step 8

| <National> settings

alle Iational

Category [Zone A&

Category

The category of the iterm.

Acategaryis a group of items that helps the userto identify an iterm.

To obtain a hierarchy of categories, sets this propery equals to the value of
another item.

To make a category of a hierarchy unselectable, insert the ' symhol before the
categary name or the value of the iterm.

Fill the field “Value” of item3 with the enumeration “Local” as displayed below:

Irternational
Mational
ftem 3

[ <item 3> settings

Walle Lcu:al|
Category

s

Yalue
The value of the item.
The value af this property will be shown in the list of the itemns.

'Then fill the field “Category” with “Zone C”.

|Ir|ternatiu:unal
Mational
Local

[<Local> settings

alue Local

Category Zone O

Category

The category of the iterm.

Acategory is a group of items that helps the user to identify an iterm.

To obtain a hierarchy of categories, sets this property equals to the value of
another iterm.

To make a category of & hierarchy unselectable, insert the ‘%' syrmbaol before the
category name ar the value of the item.
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Step 9

At this point the enumerations wanted have been created. Now click on in the bottom left corner of the “User-
defined structures manager” pane, if you want to save the changes.

User-defined structures manager i = ] [

| Characteristics | =@ Enumerations |

Typology (Marine Ressrve) Genersl propetties

LRl type |Marine_Reserve_Types |

User natme |Typology [Marine Reserve) |

Description |Enumerates the types of Marine Reserve |

Flags —  |Imternational <Local> settings |
Mational

Allowy nullzble value Malug Local
Local Category [Tone C

Allow user-defined value

Category

The category of the iterm.

Acategory is a group of items that helps the userto
identify an iterm.

To abtain a hierarchy of categories, sets this
property equals to the value of another iterm.

Tao make a category of a hierarchy unselectable,
insert the ‘&' symbol hefare the cateqory name arthe
value ofthe item.

Acld tem ” Remave tem

| M ges

Type | Date and time | Object | Message
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)

@
—



Step 10

From the “User-defined structures manager” pane select “Characteristics”.

ser-defined structures manager

=10l x|

|I i Characteristics r = Enumerations |

arine Reserve r General properies

LChL type |LC_ru1arineReserve

Lser name |Marine Reserve

Description |Describethe hlarine Reserve

r Target class <Marine Reserve (Typology)> settings

|:| Allase muliple instances [Mame] Marine Reserve (Typology]

Description Describe the Marine Reserve

{7 Land Cover Classes

Property Type |Text

(@] Wegetation elements Defautt Walue
) Bhintic artificial elements reEEnly el
Recjuirecd Mot required

) Akiotic natural elements
@ Shiotic water elements

Target ohjects

|:| ‘Water Body and Associsted Surfa
Water Body
[ Sniovwe
-2 |:| Ice
D Terrestrial lce

9 [ Floating loe

) Charactetistic {Name)
The name ofthe LCCS element

[ |=Sealce hd
a4 Il [ 1] | Al property || Remaove property |
[Messages
Type| [rate and time |Object| Meszage
| Acdd ” Inherit || Remove

Step 11

Scroll the menu of the field “Property Type” in the Property settings pane, and select “Enumeration”.

[ <Marine Reserve (Typology)> settings

[Mame] haring Reserve (Typology)

Description Describe the Marine Reserve

Propetty Type Text

Default Yalue |Boolean
Read Only Enumeration
Recuired Humber ranges

MNegative Integer Normber

Property Type Percentage Range

Sets or gets th

Humbers
MNegative Integer Nomber

MNegative Real Number Range

Positive Integer Nomber Range
Positive Real Number Range

3

Range
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Step 12
In the Property settings pane select the field “Default Value” and then click on I:I

|-=I'u'|arine Reserve (Typology)= settings
[Marme]) Warine Reserve (Typology) s
Dezcription Dezcribe the Marine Rezerve

Propery Type  [Enumerstion

Default YWalue

Fread Cnly Falze I%

Frequired Mot recuired -

Default Yalue
Setz ar gets the default value of the property,

& For propetties of number type, setthe default number in
english notation (.e. 10.0%;

& For propetties ofrange type sets the value in the farmat min;
max (e, 15.2; 30.4);

& For propetties of enumeration type, select the enumeration or
the enumeration item from the dialog box shown when the .
button is pressed

'The below “Select the enumeration” pane will pop-up, displaying the enumerations created.

@4 Select the enumeration

Zearch | || |

Select the enumetation ar the enumeration tem to set

=F User-defined enumerations

9 =8 Typology (Maring Reserve)
= Interrationsl
=i Mational
=i Local

Ok Cancel




Step 13
From the “Select the enumeration” pane, select “Typology (Marine Reserve)”and then click .

# Select the enumeration il x|

Zearch | || | |
Select the enumeration ar the enumeration tem to set

=F Uzer-defined enumer ations
bl =" 1

=i Internstional

= Mational

=i Local

Ik, Cancel

'The “Property setting” pane of the User-defined characteristic will look like this:

[ <Marine Reserve (Typology)> settings

(Mame) harine Reserve (Typology)
De=cription Describe the Marine Reserve
Property Type |Enumeration

Default Walue  Typology (Marine Reserve)
Read Cnly Falze

Required Mat required

Click ; the “User-defined structures manager” pane will close and the changes to the user-defined characteristic
Marine Reserve will be saved and the LCCS3 interface will return to the same situation seen in Step 13 of Chapter 3.

Search| || | ||She|f

*Mewy Legend

Search| || | |

9 X3 % B

i ﬁg Horizontal Pattern 1

¢ @& Vegststion 1

T * Trees

|-+ Natural Or Seminatural Vegetation

¢ & Ahiotic surface 1

¢ L Wiater Body

I o Wister Salinity

P Mari

Rlgw Sertical Patter

T

<]

5 Abictic Surface Characteristic

¢ 4 Adificial Surface Characteristic

5 Conatruction Status

4 Construction Use

Matural Surface Characteristic

Wiater and Associated Surfaces Characteristic
0 Wiater Salinity

o Aguacutiure

| Atificiality

S

i

-
s
B

Wegetation L Ahictic surfaces
“egetation Characteristics

Ahictic surfaces Characteristics

||Marine Reserve (Typology) |=Mone=
Surface (In Hectares)

Land Cover Class Characteristics | [
|Properties
[Mame) Marine Reserve
Description Deszcribe the Marine Reserve
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Step 14

Selecting “Marine Reserve (Typology)” the user now can describe the typology of marine reserve according to the
enumerations created. Notice that the first two elements of the enumeration list are “<None>” and “User-defined
element...”.

|Pruperties |
[Mame) Marine Reserve
Description Deszcribe the Marine Rezerwe
larine Reserve (Typalogy) =hone= =
Surface (In Hectares) =Mone= R
|zer-defined element. ..
Fone A
International
Ngtional
Fone C
Local

Actually, as explained in step 3, in the “Flags” pane the two boxes “Allow nullable value” and “Allow user-defined value”
have been ticked, giving us the option to either cancel a value previously selected or create one more User-defined
element. Clicking on “Allow user-defined value” the below window will pop-up, allowing the user to enter her/his own
description of the element:

User-defined element i Xl
Fleasze insert your oven description for the element

I |

Notice also that the enumerations created are listed according to the hierarchy wanted (see step 6, step 7 andv step8).

Step 15
From the “Marine Reserve (Typology)” field select “Local”.
|Prupenies
[Marme) Marine Reserve
Deszcription Dezcribe the Marine Reserve
Marine Reserve (Typology) Local =
Surface (In Hectares) =Mone=

Lser-defined element...
Zone A
International
Natiana!
Zone C
Local

f-.

hg

The Abiotic Surface of Example 4 (section 2.5) has been “refined” with the User-Defined characteristic “Marine

Reserve” and its properties. In this case the typology of Marine Reserve has been chosen between a list of enumerations
created expressly for this case by the user.



Below is displayed the Water Body node of Example 4 (sectivon 2.5) as it appears in the “Elements graphic navigator”

window.

WATER BODY

+Presence Type: Mandatory
+Dynamics: With Daily Variation
+Height {in meter): 0.0; 0.5
+Position: Above Surface

WATER SALINITY

+Type: Moderately Saline

MARINE RESERVE

+Marine Reserve (Typology): Local
+Surface (In Hectares): 100.0

6. HOW TO CREATE AN ENUMERATION FOR THE USER-DEFINED ATTRIBUTE
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