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1. Introduction

The LSI-Evapotranspiration program calculates the reference evapotranspiration index according to
the FAO Penman-Monteith equation, as specified in the document “Crop evapotranspiration -
Guidelines for computing crop water requirements FAO Irrigation and drainage paper 56, FAO -
Food and Agriculture Organization of the United Nations Rome, 1998.”

Evapotranspiration means the water vapor transferred to the air by the ground or vegetation. The
processes which cause evapotranspiration are evaporation and transpiration.

Evaporation is the process in which water is transformed from liquid to vapor and is transferred
from the ground to the atmosphere. The parameters which influence the evaporation are:
temperature, humidity, radiation and air speed. If the ground is not short of water the vapor index
depends only on the weather conditions. In case of poor water supply, a controlling mechanism is
triggered, thus delaying the evaporative process.

Transpiration means the transfer of water vapor by the vegetable tissues. Plants release water
mainly form the stomata located on their leaves. Through transpiration, most of the water retained
by the plants is transferred and only a small part is kept for themselves. Transpiration depends on
the same weather conditions that influence the evaporation, on the type of culture, techniques
employed and ground morphology.

The ETO0 reference evapotranspiration is the evapotranspiration rate of a standard reference surface
which is not dry. The reference surface is well represented by a 12-cm high, not dry, widespread
culture of green grass which completely overshadows the underlying ground.

With ET0 users can study the evaporative demands of the atmosphere regardless of the specific
culture and its characteristics. E70 values obtained in several locations and periods can therefore be
compared since they refer to the same reference area.

The LSI-Evapotranspiration calculates the ET0 evapotranspiration index both on a daily and
monthly basis.

The LSI-Evapotranspiration program calculates the reference evapotranspiration index according to
the FAO Penman-Monteith equation, as specified in the document “Crop evapotranspiration -
Guidelines for computing crop water requirements FAO Irrigation and drainage paper 56, FAO -
Food and Agriculture Organization of the United Nations Rome, 1998.”

Evapotranspiration means the water vapor transferred to the air by the ground or vegetation. The
processes which cause evapotranspiration are evaporation and transpiration.

Evaporation is the process in which water is transformed from liquid to vapor and is transferred
from the ground to the atmosphere. The parameters which influence the evaporation are:
temperature, humidity, radiation and air speed. If the ground is not short of water the vapor index
depends only on the weather conditions. In case of poor water supply, a controlling mechanism is
triggered, thus delaying the evaporative process.

Transpiration means the transfer of water vapor by the vegetable tissues. Plants release water
mainly form the stomata located on their leaves. Through transpiration, most of the water retained
by the plants is transferred and only a small part is kept for themselves. Transpiration depends on
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the same weather conditions that influence the evaporation, on the type of culture, techniques
employed and ground morphology.

The ET0 reference evapotranspiration is the evapotranspiration rate of a standard reference surface
which is not dry. The reference surface is well represented by a 12-cm high, not dry, widespread
culture of green grass which completely overshadows the underlying ground.

With ET0 users can study the evaporative demands of the atmosphere regardless of the specific
culture and its characteristics. E70 values obtained in several locations and periods can therefore be

compared since they refer to the same reference area.

The LSI-Evapotranspiration calculates the ET0 evapotranspiration index both on a daily and
monthly basis.

1.1. Applicability limits

The limits of the environmental quantities for the applicability of the program are the same as the
those of the instrument and are:

Quantity Applicability limit
Temperature (°C) -30 + 70
Relative humidity (%) 0 +100
Air speed(m/s) 0 =50
Radiation (Watt/m?2) -150 + 1500
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2. System requirements

Personal computer

e Processor at 600 MHz operating frequency or higher. 1 GHz recommended;
e Display: SVGA res. 1024x768 or higher;
e Operating system (*):
o Microsoft Windows XP SP3 (only 32 bit)/Vista/7/2003/2008/8/10
e Microsoft NET Framework V.3.5 (*%*);
e LSILASTEM 3DOM program (updated to the last available version) previously installed to
communicate with the instrument;
e LSILASTEM Gidas Database for data recording (***).

(*) Operating systems must be updated with the latest update released by Microsoft and
available through Windows Update; for operating systems not listedis not guaranteed correct
and complete operation of programs.

(**)The  Microsoft. NET Framework 3.5 setup is includedin the LSILastem product
DVD issued after March 2011 and, if necessary, is automatically installed during the installation
process starts from the DVD. Ifyoudo not have the updated version of the DVD you can
download the installer for the Microsoft. NET Framework 3.5 directly from the Microsoft
Download Center at http://www.microsoft.com/downloads/en/default.aspx inserting in the search
field. the term ".NET".

On Windows 8 you can enable. NET Framework 3.5 manually from the Control Panel . In the
Control Panel you can use Add Programs and Features , then Enable or disable Windows features
and then select the check box Microsoft. NET Framework 3.5.1. . This option requires an Internet
connection.

(*) Gidas database is installed with GidasViewer program and required SQL Server 2005 Express
or higher. GidasTEA can also be connected to Gidas database installed on SQL Server remote
instance. For the system requirements of SOL Server see the documentation of the GidasViewer
program.
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3. Preliminary configurations

3.1. Gidas database configuration

GidasPenman program uses the environmental data recorded on Gidas database, the SQL Server
2005 database used to record the data measured by LSI LASTEM instruments.

In order to store data on Gidas database you have first to install the GidasViewer creating the
database itself and to request a login license for each datalogger. This action requires the presence
of SQL Server 2005: if the user does not have this application, during the database installation a
free of charge version of SQL Server 2005 Express will be installed. For further information please
see the manual of GidasViewer program.

3.1.1. Connecting to Gidas database

Once launched for the first time GidasPenman program automatically logs in Gidas database
created with the installing procedure of GidasViewer program. The program can also log in a Gidas
database set on a different device accessible by network; in this case please use the menu File 2
Change Data Source which opens the window for the selection of data source:

i B

@ This window shows the Gidas data source in use and allows the change of it. To change the Gidas data source
used by this program check an item of the data connection list or press the <Add: button to add a new one; use
the <Test:> button to test selected connection availability. You can also change the queny time out of the data
SOUMCE in use.

ftem Value

@ Connection status: Connected
Current Gidas data source: vpc_sgl2008 [ SQL Server authentication]
Cuery timeout: =)

Change query timeout (sec): 30

Data source connections list:

Data Source sed By

[] STEFAMOME [ SGL Server authentication]  GidasViewer; CommMetEG Config
[7] vpc_sgl2005 [ SQL Server authertication] Gidas TaSynop

[] STEFAMOMBALSIDB [ SQL Server authen...  3DOM; CommMetEG

[ vpc_sql2008 [ SQL Server authertication] GidasTEA

This window shows the Gidas data source in use and allows the change of it. To modify the data
source used by the program select one element from the list of available data sources or press the
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<Add> button to add a new one; use the <7esr> button to test the selected connection availability. It
will be mainly available the connection to local computer. For further info please consult the
manual of GidasViewer program.

The current version of GidasPenman program is compatible with Gidas database 2.4.0.0. version or
higher; to visualize the connected database version select the menu ? 2 About Gidas database.

If the user has two different installations on Gidas database (e.g. a local and a network one), he can
modify the data sources used by the program using File 2 Change Data Source. This operation
will close the running calculation project.

3.2. Configuration of program to open report file

The program is used to create reports with the results of calculations in Office Open XML (ECMA-
376) standard format. It is supported by:

e  Word 2007 (native)
e Word 2000 or higher by installing the compatibility pack
(http://office.microsoft.com/en-us/products/HA101686761033.aspx)
o OpenOffice 3.2 (http://www.openoffice.org/)
o SoftMaker Office or the free version document viewer TextMaker (dimension: 5 MB)
(http://www.officeviewers.com/)

The choice of standard format let the user free to use his favorite program to view, modify and print
out report files.

Choose the menu Options = Report Settings to open the window for report file configuration.

In the General file you can view the predefined program installed on your computer associated with
Office Open XML (.docx) file. In case of absence of any associated program, press the < Select>
button to open the window to select programs (this window is accessible only if no predefined
program exists in association with .docx file).
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-
|_] Select program to cpen report file: w.ﬂ“

@ In this form you can find useful links to download free program to edit or simply view the
Open XML Formats (docx) uged to create microclimate reports.

Al

Microsoft Cffice

by
i

By installing the Compatibilty Pack along side of Microsoft Office XP, or Office 2003, you
will be able open, edit, save, and create files using the Open XML Formats new to the
2007 Microsoft Cffice system. Office 2000 users, as well as users of Windows 2000 5P4
and later, can convert Open XML Formats to binary file formats from within Windows

Explarer.

Microsoft Office Comaptibility Pack

OpenOfficesy

COpenCffice.org is the leading open-source office software sutte for word processing,
spreadsheets, presentations, graphics, databases and mare. Version 3x supports the
Open XML Format used by Microsoft Office 2007

Open Cffice
Sxtfhbr

Office

TextMalkcer Viewer is a free program that lets you open, view, and print documents created
with Microsoft Word 8.0to 2007, TextMaker as well as OpenDocument and other

common office file formats. | is based on the technology of Text Maker, the powerful word
processorin the office sute Soft Maker Office.

TexdtMakeer Viewsr

Select a program installed on your computer to open "Open XML Formats

Ty Select
(docx)" file used to create microclimate reports; by pressing the <Select> button

the program will try to open a test docx file: Windows will asks you to chose a
program to open the file; select it and, after the file iz opened, close it.

This window offers few options; chose one solution or install a program able to manage .docx files.

Press <Select> to associate a program previously installed on the computer to .docx file.
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4. Program use

4.1. User interface

After starting the program and loading a calculation project, the window appears as follows:

-l
File  Wiew  Options Tools 7
NDodH|FZaE0|e 15/ tasten B2l
et Env. Data: 2010-02-01 <-> 2010-03-02 11 -
D Start wiiF:‘
Select one activity
General ﬁ 20100201 «-» 20010-03-02
Create a new project 2 Edit g Preview | W Remove ﬁQuantities Association
| Open a project Property | Walue =
Recent opened project Default
@ LT emphtest e Dlescription D ati ambientali periodo: 01/02/2010 <-» 02/03/2010
] CATempestdb.et Time span 24742010 < 34252000
Measures

j Project Browser ES
Ej test.etp
Flarence:

; Shart period
Long period
Draily calculation
* Monthly calculation

b antova
0100

COF UnmiditaREL 1) [%)
OB TempaRIA [2) [T)
EVE Lvento [3] [mds]
CEDIRVento (4] [»)

OB PressATM [5) [hPa)
CEPIOGGIA () [mm)
CE TENSAlim [7) [+)
O TemplMTema (8] ['C)

Asszociated Quantities

& Min. &ir Temp. (Trin] °C
& Maw. Air Temp, [Trmin] °C
% Min. Fel. Hum. [RHmin) %
& Maw. el Hum. [RHmax) %
0 A velocity [Va) mds

# Met Rad, [Rn] W /m2

# Glab, Rad. (Rg) ' m2

Main Properties

=2 Data Source
ﬁ‘r Parent Meas s Print
1

Humidity Felative - (1] Min; Ave; Max; StDev; WalidDataPerc - [1) 00.10
Temperature Environment - [1) Min; &ve; Max; StDewv; VW alidD ataPerc - |
Speed Wind - (1] Min; Ave; Max; StDev; YalidDataPerc - [1) 00.10.00;
Direction Wind - (1] PrevDir; RisDir; Risvel; StdDevDir; CalmPerc; W alid
Prezsure Atmospheric - (1] Min; &ve; Max; StDev; ValidD ataPerc - (1) 0
Rain Mot Defined - (1] Tot; YalidD ataPerc - (1) 00.10.00;

“oltage Battery - [1] Inst; ValidDataPerc - (1) 00.10.00;

Temperature Coldloint - [1] Inst; ValidDataPerc - (1) 00.10.00;

Unassighed: use default value [20.0)
Unaggzigned, uze default value [20.0)
Unassigned: uze default value [S0.0)
Unassighed: use default value [80.0)
Unagzigned; uze default value [1.0]
Unagsigned: uze default value [0.0)
Unassighed: use default value [0.0)

028060404

b Antees hdl
| 3

ﬁ Data are changad j Project File: Ci\Tempitest.etp

You might see different screen views because these windows are modifiable:

e if the ® icon is present on the file bar, the window is always visible. The Bl icon indicates
that the file automatically hides once it is not selected showing only the logo secured next to
the main window; to refresh the window just click it.
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= |

LS | astem k:: =& nn

11 »X

0:00 AM <> 2/26/2010

m

133451355 p BlnjeEdlIe] BjeEp oy EjEp UMy FF]

e you can move and save windows in different positions on the screen by carrying the title
bar; during this operation you can view the new available positions for anchoring.

3 ldasHenman - tesL.efp =
| Ei Gidasp test.et o =

Eile  Wew  Options Tools 7

Dod|Floa=0|e £ Lastem S0
! = Run: Monthly calculation - 16 =X

£ start =R

Select one activity - @

General tonthly calculation: Florence - 6/30/2008 5:22:08 P <-> 3/4/20010 10:20:00 A4

Create a new project | % Remove |[T]showData || Show Errors | ) Create Repart -

E 1=t Dpen a project Property | walue &

Recent opened project Main Froperties

E?)l EoTenpitestelp E S;ZLP;Z uzed E{Zr;tzli:paolfrj::::ation - Guidelines for computing crop water requireme

=] CAT emphtestdb.etp —

Run date

Environment D ata

HH Marne
i Description
#  Project Browser HEN | || 20ata source modr -
;' E;ﬂ test.etp Time span
1 Elﬂ Flarence Inzturment Latitude
i % Short period Instrument altitude above
Long period teasured wind speed he

Runz

L . . Details he limits of validiby 0 (0.00 %], on
] E; [ aily calculation
| e Maonthly caloulation _Ij
E|“ I artova | 4
ﬂ 2010-02-01 <-» 2010-03-02 Quantity rage | Masimum |ra
| Runs Evapotranspiration Ind

d"* Crop Evapotranspiration [ 3 1.34
Environmental parameters
(E Min. air temperature (Tmin] *C £.32 -2.28 357 -
(E Max. air temperature [Tmin) °C 1015 13.E6 17.36 ;
; (2 Min. relative huridity [RHrmin) % _ 28,30 3092 49.47
1 (F Max. relative hurnidity [FHmax) % 95,28 98.27 100,00 ihd
> wo

[ ﬁ Daka are changed ﬁ Project File: C:4Tempitest.etp

In every moment you can restore the default layout selecting View = Reset Default Layout.
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4.1.1. Menu

The program presents these menus:

File

e New: opens a new project.

e Open: opens an already existing project.

e Save: saves the actual project.

e Save As: saves the actual project under a different name.

o Change Data Source: views the window to change Gidas database source used by the
program.

e Refresh Data Source: updates all data loaded by Gidas database; use this action to save for
the first time the instrument database once the program is already installed.

e Recent Projects: views the lists of projects recently opened.

e Exit: switches off the program.

e Quantities Measures Association: views the window showing the available instruments and
those where the association of measures and standards used for the calculation is already
configured.

e Properties: views the main window of properties showing the details of the selected object
in the project.

e Activities: views the activity window.

e Reset Default layout: resets the standard layout after modifying the windows position.

Options
e Settings: shows general settings for calculations.

e Report Settings: shows the window with report management settings.

e Export to Text File Settings: shows the window with settings to format date and numeral
values to export data to text.

e Data Table Format Settings: shows the window to set formats for data tables.

Tools
e License Manager: starts the License Manager program.

I+~

Contents: shows the User Manual program.

Check for Updates: starts the research for new updates available for the program.
About: show all info related to the program.

About Gidas Database: shows info about the connected Gidas database.

Some of these Menu commands are available on the toolbar below the main menu window. Point
the mouse on a button and wait shortly before viewing the related short description.
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4.2, Activities window

The activities window is the program start up: shown in View =2 Activities menu (always appears
when the program is started for the first time) and it shows a list of projects recently opened and the
options Create a new project and Open a project.

E GidasPenmian - test.etp

File  “iew  Options Tools 7

DodFEERARD|@

Activities

) start

Select one activity -
General

Create a new project
| Open a project

Recent opened project

E| CATemphtest.etp
E CATemphtestdb etp —

Use the mouse to select your favorite element.

4.3. Projects

To make a calculation you need to open an already existing project or to create a new one.
Select File = New menu or Create a new project in the activities window to open a new project.
To open an existing project select File = Open or Open a project in the Activities window.

A project may  contain multiple locations, for each location you canhave multiple sets
of environmental data and make different types of calculation (daily and monthly).

When you open a new project the program starts the wizard to insert a new location (§ Errore.
L'origine riferimento non ¢ stata trovata.).

4.3.1. Project browser

The project browser window represents the main view on the project. The browser shows in a knot
structure the sites, the measure points and the list of defined subjects.

Each of the present elements appears under a different icon:

e 7 represents the collection of locations.
& represents a location.

& represents a set of environmental data to use in the calculation.

[ represents a daily calculation.
[ represents a monthly calculation.

After an element is selected in the project browser, its characteristics will be displayed the
properties window.

12
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i
Ele Wew  Options Tools 7
[DodlEloamE0|e t5710sren SN
Activities - Run: Daily calculation 16 - X
&) start '
Select one activity -
General Daily calculation: Florence - 6/30/2008 5:22:03 PM <-> 3/4/2010 10: 20:00 &M

Create a new project

# Remove D§how Data |i| Show Errors

‘_j Create Report -

1 Dpen a project Property | value -
Recent opened project Main Properties
C:\Temphtest etp E; ztun ;ypz ; Eall}l CalCUITth i ation - Guidelines | i ; .
= AT emphtestdb. et = andard Lze Top evapolranzpiration - QUdelnes ror compuling crop Water requireme
Run date 24342011 3:59:06 PM
Envi t Data
A Name Test lunga
Description Periodo: 30406/2008 <-> 04/03/2010
7 Project Browser EX | || 20ata source 08040344
B3 testelp Tirme spar £430/2008 <> 3/4/2010
|-y Florence Instrumnent Latitude 45°0" Nard
% Shart peried Instrument altitude above sealevel (m) 158
i Long period Measured wind speed height above around sur.. 2

Runz
Sl [ il calculation

Details

Input valid data 53 (92 98 %), outside the limits of walidiy 0(0.00 %], on

4

E’"D Monthly calculation Ll I _ILI
I antova [6/30/2008 5:22:09 PM <> 3/4/20710 10:20:00 Ah] D
2000201 <> 2010-03-02 Quantity | Mirimum | Awerage |t amimnurn [1=
Runs E vapotranspiration Indexes
.ﬁﬁ Crop Evapotranspiration [ET0) rmm./d 03 076 235 !
Environmental parameters
(O Min. air temperature (Tmin] *C £.32 0594 E.70 i
(O Max. air temperature (Tmin) *C 0a7 7.86 17.36 !
(D Min. relative humidity [RHmin) % 2830 £4.09 ar.dd !
(8 Max. relative humidity [FHmax] % BR.55 93.48 100.00 _|;|
3

_!\,Data are changed j Project File; i\ Tempitest,

etp

In this view the selection of a calculation in the project window determines the view of the relative
characteristics on the right hand side Properties window.

You can use the contextual menu for each element or press the <Properties window> buttons to
add, remove or modify the selected element.

13
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4.4. Add a location to a project

To add a location to a project select the project in the project browser, click with the mouse right
button and from the contextual menu select A4dd Location to start the guided procedure.

The guided procedure requires some information about the instrument:

Add new location

Location characteristics 151 {asfem ) |
i" % Edit lozation name and instrument localization information, nest press the Mext buttan bo continue.
I arne: INew Location

Instiument location: I

tMeasured wind speed height above ground surface [m): |2,E| 3:
Instrument altitude about sea-level [m]: ID 3:

Latitude of measured data [decimal degreee]: |45,E|E| 3:

Latitude: i+ Marth " Sud

¢ Previous | Mewt > | FEirigh | Cancel |

To note:

o Measured wind speed height above ground surface (m): indicates the altitude where the
wind speed is measured; the calculation of the evapotranspiration index requires that wind
speed data be set at a standard altitude of 2 m; for this purpose the program uses the
formulae contained in the FAO reference documentation;

o [nstrument altitude above sea-level (m): absolute height of the measurement instrument;

e Latitude of measured data (decimal degree): latitude of the location of the measurement
instrument.

4.5. Environmental data

To make a calculation you must selected from the database GIDAS the environmental data
measured by instruments.

WARNING:
The data must already be saved in the database GIDAS using the program 3DOM or the
program CommNetEG. To use the environmental data is necessary to install the license to use
the program.

14
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To add a selection of environmental data to a calculation, select the location in the project window
and select Add Environmental Data from the contextual menu or <Environmental Data> button in
the Properties window of the location. This selection opens the wizard procedure to add the
environmental data selection:

Edit environmental data: Short period - Periodo: 25/06,/2010 <->= 30/06;2010

Environmental Data Selection: source selection 15f L asfem ._.n—zﬁ!
@ Select instrument or user survey that containg the environmental data used in the caloulation and then set the
period time span.

Meazure Point: Florence

Select instrument or uzer survey that containg the elaboration period: L:| Select |

Iterm | Walue

Instrurment Serial Mumber: 10050005

Survey Configuration date: B/24/2010 10:34: 21 Ak

Survey Last Elaborated Value: FAL2010 11:05:00 Ak

Set Period time spar: B Set
Item | Yalue I
Selection data period: E/25/2010 <-» B/30/2010

< Previous | Ment » | Eimish | LCancel |

Pressing the <Select> button you can select the configuration of the instrument used to measure the
data for calculation. If the instrument is reconfigured, the selection window will show the different
configurations available:

+ Item Selection x|
of erwirahmental data. If the INStUmERE Contaiming the data 1 not it the st You havwe ot wet ;I
@ downloaded the data in the databaze Gidas or you have not installed the licenze [open
Windows Erplorer, locate the license file and start with a double click to install the license
without leaving the program). w7

B3] Instruments
252 08040344
CoE[Y BA30/2008 4:30 PM
 E-[3 643042008 5:22 PM
=52 09100474
-3 12/1/2003 3:32 PM

Ok #  LCancel

15
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After selected the instrument, the program set the time span on a default value (§Errore. L'origine
riferimento non ¢ stata trovata.). The <Ser> button edits the preview of selected data that enables
a more precise selection of the period to be used for the calculations. The preview shows data
elaborated in a daily base: please note that if the period selected is long the extraction of the data

may take several minutes.

X
@ Thiz farm shows ervironmental data preview. Change selection period. Usze contextual menu on the table to copy or export data. Press
<0k> to get the ophions you chose
Select perind: 1/ 172010120000 =] o | 2A2/2000120000 [+ ﬂ j [#] Fiehesh |
[Ciata range: 124142009 3:32:15 PM 2M12/201012:00:00 P
¥ Show only measures yzed in the evapotranspiration calculation
Date Ti | UmiditaREL ImiditaREL TempaRla TempaRla RadGLOB ke R
ate Lime Min (3] b [2] Min ['C] M ['C] e [wim2) A
b 1A15/20101 IEYER 45,507 100.000 4283 12871 8.867 13
TAB/Z2010 12:00:00 Akd | 42 444 100.000 1.214 13418 BE.139 -3
1M7/2010 12:00:00 Ak | 100,000 100.000 2875 9826 191 14
1842010 12:00:00 Ak | 100,000 100.000 4164 10.803 8.E57 14
1/19/2010 12:00:00 &k | 35597 100.000 1.327 12483 55.501 48 -
4] | 2
W Dk # LCancel |

After selecting the data you need to associate the correspondence between measured values and
calculations quantities to each configuration of your instrument. (§ 0).

NOTE
The association of measures and calculated quantities can be performed only once for each

instrument configuration.

4.5.1. Association of measures to quantities

Every time you use for the first time an instrument you need to associate the correspondence
between measured values and calculations quantities.

The guided procedure to add environmental data checks the need of the association:
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Edit environmental data: Short period - Periodo: 25/06,/2010 <

Y |

Environmental Data Selection: resume L 57 L astem

" Check valuez. If zomething must be changed click the <Backs> buttan: click the <Finishs button to camplete the
guided procedure. Click the Quantities Azzociation button to set or change the meazures quantities aszociation.

Fl
S

Click the button ta set or change the association between quantities and ﬁ Association
MEazUres:
Froperty | Value -
Main Properties
2 Data Source 03100474
] Survey Configuration Date: 124142009 3:32:18 PM =
Measures
(2F UmiditaREL 1) %) Humidity Relative - [1] Min; Ave; Max;: StDev; YalidD ataPerc - (1] 00
B TempaRila (20 ['C) Temperature Environment - (1] Min; Ave; Max; StDey: ValidDataPe
(DB PresstTH [3) [hPa) Pressure Atmosphernc - [1] Min; Ave; Mas; StDey; ValidD ataPerc - [ &
I n o cen nnnoscon oo LI_I
< Previous Mext » | Eirizh | Cancel |

The <Association> button opens the association window showing for all the used calculations
values the associated measured channels and the default values to be used in case a measure data is
missing:

# Association measures quantities 5[

@ This form shows bulletin preview. To edit bulletin check. the "Enable bulletin editing’; to zave bulletin on file press the 'S ave' button.

Instrument configuration: 08100474 --» 12172009 3:32:18 PM

Press <Default button to perform an automatic association f‘E‘ Default |

Min & Temp. (Tmin) T [DB100474 - T empARIA [1) Min [C] | x| vetaitvae  [w
bax. Air Temp. {Tmin] °C B [08100474 - TempaRIA (1] Max [C] | .«\l Dhefault value: |2IJ

Min. Rel Hum, (RHming % ™ [08100474 - UrniditaREL [0) Min (2] | x| vetaitvae [
Mas, Riel. Hum, (RHmas) % 08100474 - UrniditaREL (0] Max [2) | x| vetaitvae: [0
it velocity [Val més = [0E 00474 - VELVenta (61 Ave m/s] | X | Defautvalie:  [1
Net Rad, (Rnl W/m2 = [0E100474 - FiadNE Tta [5) dve (W/m2) | x| petaitvae o
Blob. Rad, (Rl W/in2 B [08700474 - FiadGLOBal (4) Ave [Wim2) | x| petaitvae o

The evapotranzpiration calculation requires the net radiation. If thiz measure iz not available you can also uze the global radiation., in which caze the
net radiation is calculated by the program.

The <Default> button starts the wizard procedure to select the most suitable association based on
the characteristics of the instrument configuration; for each given value you will have the associable
measures listed according their compatibility grade express on percentage. The association is

17
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proposed when a measure and a quantity share an equal grade of 100%. For lower values the user
has to decide the appropriate association; if it is not possible to associate a measure to a quantity, a
predefined value will be used.

The l—l button allows selecting the association manually; the —** button removes it.

NOTE
The association of measures and calculated quantities can be performed only once for each
instrument configuration.

The menu View =2 Quantities Measures Association displays all (licensed) configured instruments
present in the computer and shows for each instrument configuration if the association of measure
and quantities used in the calculation is present or missing.

4.6. Calculations
4.6.1. Configuration options

To modify the configuration options for calculations select menu Options = Settings

4.6.1.1. Error handling configuration

The Error Handling form in Program Settings window shows the available options for error
handling:

Program Settings x|

@ This farm show application settings. Change desired values: and then press <Ok to confirm new zettings, or press
<Default> ta restore settings to deafult values.

A\ Enrar handiing | 7| Measure settingsl Ha Data Er:tractinnl

¥ Use the acquired data with values bepand the limits of walidity [atherwise the recard of data iz excluded from the calculation]

[ Use the default values if the measure acquired iz an error [otherwize the record data is excluded fram the calculation)

%Qefault | W Ok I A LCancel

It is important to understand the use of the first two voices:

o Use the acquired data with values beyond the limits of validity: if you do not select this
voice and just one parameter exceeds the limits of validity set by the standard, the record of
environmental data will be excluded from the calculations; by selecting this voice the
calculation will be strengthen even if the entry data go beyond the validity limits set by the
standard.

o Use the default values if the measure acquired is an error: when an environmental measure
is incorrect or missing, selecting this voice the calculation will proceed using the configured
predefined value from the association of calculated quantities(§4.5.1); if you do not select
this option the data with the incorrect value will be automatically excluded from the
calculation; use this option with caution.
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4.6.1.2. Measure settings

The Moderate settings window in the Program Settings shows the list of limits set for the different
acquired and calculated quantities; it also indicate the abbreviations of the measures used by the
program.

4.6.1.3. Data extraction

The Data Extraction window in the Program Settings shows the number of months for the initial
selection of environmental data.

You should not increase too much this value otherwise the preview of the data maybe slowed by
the large amount of data to be extracted from the database.

4.6.2. Calculations characteristics

You can make a calculation for each location containing at least one or more selections of
environmental data.

NOTE

Each calculation is saved in the Location in the Calculation Results section and it can be open
also if its generating elements are deleted of modified; this means that the calculation results
store the entry data so that if you modify the time span of the selected data this operation does
not affect the calculation just made but only the future ones.

4.6.3. Make a run

To make a run select the Location and use the Run contextual menu or press the similar button in
the Properties window. The wizard procedure for the calculation allows choosing the calculation to
be made among the daily and monthly calculation for every environmental set of data.
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Run calculation on Florence - Genova

Florence: runz selection i 5f { asfem o=
" Choose the calculation runz and then prezs <Mest> to start the calculation. Select a list item to view details
c? of each calculation run

" Check ta remove all existing runs belonging to this location.

Ervvironmental data | Run type |
Short period Daily calculation

Short period M onthly calculation

Long period Daily calculation

Long period M onthly calculation

@ Click on a item of the list to get additional infarmations,

< Previous | Mext > | Eirizh | LCancel |

Selecting the Check to remove all existing runs belonging to this location checkbox you delete all
the calculations already made on this location (not the environmental data present in the database).
Otherwise the calculations will be added to the already made permitting the confrontation.

4.7. Viewing the calculation results

Select a calculation in the project browser to open the calculation properties window:
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JSL=TE
File Wiew Options Toals 7

D8d|F =EaE0|e t51Lastem S8
Activities 11 -X

&) start

Select one activity

General

Create a new project
|- Open & project

Recent opened project

C:ATemphtest.etp
= CATemphtestdb.etp

~ Run: Daily calculation

& Remove Dﬁhow Data |£| Show Errors

Daily calculation: Flarence - 623072008 5:22:09 P <-» 3472000010 20:00 Ak

|_] Create Repart -

Project Browser

Property I Walue -
Main Properties
E; Run type Daily calculation
Standard uzed Crop evapotranspiration - Guidelines for computing crop water requireme
Fun date 24342011 3:59:06 PM

Environment D ata

H Mame Test lungo
Description Periodo; 30/06/2008 <-> 04/03/2010
9 Project Browser E 52 Data source 08040344
E|_=f] test.etp Time span B/30/2002 <> 3/4/2010
|-y Florence Instrument Latitude 450" Mard
Instrument altitude above sea-lewvel [m) 158

- Short period
- Long period
Runs

[ Daily calculation
E’; Monthly ca[5/30/2008 5:22:09 PM <> 3/4/201010:20:00 &M] |
Al |

Measured wind zpeed height above ground sur.. 2
Input valid data 53 [32.98 %], outside the limits of validity 0 [0.00 %), on

s

Details

I antorva
g 20100201 <> 2010-03-02 Quantity | Miriirnum | Average | W aminnurn [1 =
H| Runs E vapotranzpiration Indexes
«ri‘rk Crop Evapotranspiration [ET0) rm/d 0 076 235
Environmental parameters
¥ Min. air temperature [Tmin] °C 6,32 099 E70 L
O Max. air temperature [Tmin] *C nar 7.86 17.36
22 Min. relative humidity [FHmin) % 2530 E4.09 a7 44 E
(O Max. relative humidity (RHmax) % BE.55 9348 100.00 _I'LI
4 13

&Data are changed j Project File: 4 Tempitest.etp

In the upper section of the window you find the data used for the calculation, in the lower section
the statistic results (Minimum, Average, Maximum and the percentage of Valid data used in the
calculation) of the calculated indices and the environmental variables used.

To delete a calculation select <Remove> button; to view data select <Show Data> button; to view
the errors select <Show Errors> button and to create the calculation report select <Create Report>
button.

The errors view shows all errors occurred during the calculation.

The Data View window shows the table and the graph of environmental data and the calculated
indices. The menu Options =2 Data Table Format Settings sets the format of the data table.
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Ei GidasPenman - test.etp | i =[]
File  Wiew  Options Tools ? g
v LS
IDOH|FEHBED|@ 15 Lastem 2B
Activities Run: Mankhly calculation (3) -~ Run data: Menthly calculation (3) | 11 X
D) start 3
— E_ Manthly caleulation (3 Florence - 6/30/2008 5:22:09 PM <-> 3/4/2010 10:20:00 &AM
Select one aclivity  + .
General : 53 Copy | &l Export ~ |ngnFEgure Columns E;&un Details | || Show Errors
Create 3 new proj Data 4 | ETO [mm/d) Tmin [*C) | Tmax ['C) RHrnin (%) | RHmax (%) R [ /m2] W2m [mds] =
%7 Dpen a pioject 0,73 0,00 0,00 0,00 0,00 3760 0,00 |
settembre 2008 | -0,05 1.00
Recent opened | — T -
ottobre 2008 0,53 1.00
] Cenpltedtel novembre 2008 | 0.53 T
[E) CATemp'testdh, e— hd
Fm mmm b TN neEa 4 A ]_’l_‘

g e

Project Browser 1 X

i Copy | el save | ustomize ~ | 5§ print -

Monthly calculation (3)

2 3@
E"atest.etp 0.9
-4 Florence
i Shat 0.8
Lonal || o7
Runz
=] DI 0,6
2 M
W 05
) e M 0.4
5 & Maniova
%..ﬁzuw.l 0.3
{#*] Runs 02
0.1
[v]
g S g8 & 8 2 2 8 = e = =
8§ 5§ 5§55 58585 38838588£88¢%855§
T EEE ¥F 5 2 £ § 8 F § £ 8 F 53 5 85 & 2§

ﬁ Data are changed ﬁ Project File: C:\Tempitest.etp

The colors of the data table have the following meanings:

e Dblue: data calculated;
e orange: input data on error replaced by the constant value defined by the user;

e red: data on error.

The graph of the monthly calculation is a bar chart (as shown) the daily chart of the calculation is a
line graph.

Selecting <Configure Columns> button you can select the quantities to view in the table or graph.

The available options on the table allow to:

e copy selected data on Windows (clipboard) memory from where can be pasted to all those
applications supporting copy and past command;

e export the entire table on a text file or on Microsoft Excel (OpenOffice compatible); the
menu Options 2 Export To Text File Settings holds all the setting to format the data
exportation on text file.

The graph options allow to

e copy, save as image file or print the graph;
e view or hide the legend, view or hide the cursor showing the data value where the mouse is
pointing: these options are accessible pressing <Options> button.
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NOTE
Microsoft Excel format is compatible with Excel versions starting from Office XP.

4.8. The report

Selecting a calculation in the project browser, the calculations properties window will open;
selecting the <Create Report> button you can generate a report of the single calculations.

Selecting the Location in the project browser, the Measure Point Properties will open; selecting the
<Create Report> button you can generate a report containing all the calculations present in the
measure point

4.8.1. Templates configuration and management

Choose Options = Report Setting to open the report configuration window.

The General chart views the pre-defined program associated in the computer fo Office Open XML
(docx file). If an associated program don’t exist click the <Select> button to open the select
program window:

i ™

@ In this form you can find useful links to download free program to edit or simply view the
Open XML Formats ( docx) used to create microclmate reports.

e
|
il

At

Microsoft Office

By installing the Compatibility Pack along side of Microsaft Office XP, or Office 2003, you
will be able open. edit, save, and create files using the Open XML Formats new to the
2007 Microsoft Office system. Office 2000 users, as well as users of Windows 2000 SP4
and later, can convert Open XML Formats to binary file formats from within Windows

Explarer.

Microsoft Office Comaptibility Pack

-~ -
OpenOfficeon
OpenOffice ong is the leading open-source office software suite for word processing,

spreadsheets, presentations, graphics, databases and more. Version 3.x supports the
Open XML Format used by Microsoft Office 2007.

Open Office

kb

Office
TextMakeer Viewer is a free program that lets you open, view, and print documents created
with Microsoft Word 6.0to 2007, TextMaker as well as OpenDocument and other

common office file formats. It is based on the technology of Text Maker, the powerful word
processar in the office sutte SoftMaker Office.

Texd Maker Viewer
Select a program installed on your computer to open "Open XML Formats
{.docx)" file used to create microclimate reports; by pressing the <Select > button (=]

the program will try to open a test docx file: Windows will asks you to chose a
program to open the file; select it and, after the file is opened, close it.

This window offers few options:

23



LSI LASTEM GidasPenman - User’s Manual

e choose one of solutions or install a program able to manage docx.file;
e Press Select to associate a program already installed in the computer to docx file.

The Templates chart views the list of available reports:

-loi x|

Thisz form zhows the settings for the reports generation: default progran associated, report templates list, defaul template
azzigned to different types of calculation,

i General settings |

This iz the ligt of available templates. Uze the buttons to add, chanage or remove a template. Press the button <Defaulk: o
zet the default template.

Default template; Template with detailed calculations:
Mame I File | Add |
ﬂ Template without detailed calculations ShartReport. docs -
#| Template with detailed calculations ReportwithD ata, docs J Edit |

# Bemove |
=) Default |

@ Report template without detailed caloulated data

Cloze | L

o

The templates indicates with the 4 icon are those installed with the program cannot be modified.
Select an element from the list and click:

e Remove: to remove the element permanently;

e FEdit: to edit the file with docx extension associated with the template to modify it; if you
select this option on one of the templates installed with the program, a new template is
duplicated from the selected one;

e Add: to add a new template that will be generated from the selected one.

e Default: select the default template.

When you select the <Create Report> button on a measure point or on a single calculation it is
possible to choose a predefined template or a different one.:

Run: Monthly calculation (3) r Run data; Monthly calculation (3) ] 11 =X

=, Use Default Template

D Select Report Template, .,

tonthly calculation (3] Florence - B30

# Remove D Show Data |£| Show Errors *j Create Report v|

4.8.2. Creating a template
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A report model is a file .docx holding some markers (keys) that will be substituted by those values
present in the calculations.

The model defined by the user are saved in the folder:
C:\ProgramData\LSI-Lastem\GidasPenman\UserTemplate (in Windows 7)

C:\Documents and Settings\All Users\Data Applications\ LSI-
Lastem\GidasPenman\UserTemplate (in Windows XP)

The user can modify existing models or create a new one; in this case you need to create a new file
.docx and import the various keys that will be substituted by the information carried in the
calculation the moment the report is generated.

The keys identifying the elements are enclosed in braces. Here you find a list of the keys most
recognized by the program:

Key | Meaning

General
{Software} Software used for calculation, name and version
{ReportDate} Creation date of the report

Location

{MeasurePointDescription} |Location description

Calculation

{Run.Name} Name associated to the calculation
{Run.Date} Run date
{Run.Type} Type of calculation
{Run.Time} Run time span
{Run.FactoryMatr} Instrument Serial Number originating the

environmental data
{Run.TimeSpan} Environmental time span
{Run.Latitude} Instrument latitude
{Run.Altitude} Instrument altitude above sea-level
{Run.Height} Measured wind speed height above ground surface
{Run.InstDetails} Dettagli statistici del calcolo
{EnvIndex.Key}
{EnvIndex.Min} Keys generating the environmental data statistics;
{EnvIndex.Ave} Quantities Names as key solution.
{EnvIndex.Max}
{Cachndex.Kgy} Keys generating the statistics table of the
{CalcIndex.Min} )

calculated indices
{CalcIndex.Ave} .

Quantities Names as key solution.
{CalcIndex.Max}

4.8.2.1. Inserting of subject parameter tables, of environmental measures and
calculated indices

To generate a table, insert the first line with specific keys. Example:

Quantity Minimum Value Average value Maximum value

{EnvIndex.Key} {EnvIndex.Min} {EnvIndex.Ave} {EnvIndex.Max}

The report result will appear as follows:
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Parameter Minimum Value | Average value | Maximum value
Air Temp. min. (Tmin) °C 5,00 5,00 5,00
Air Temp. max. (Tmin) °C 26,81 28,18 29,12
Rel. Hum. Min. (RHmin) % 45,71 67,62 100,00
Rel. Hum.max. (RHmax) % 45,71 67,62 100,00
Net Rad. (Rn) W/m2 53,42 56,11 59,37
Air vel. 2m (V2m) m/s 0,00 0,01 0,02

WARNING

Only the selected values in the run view will be shown (those selected in the Data calculation
window), press the <Configure Columns> button (§4.7Errore. L'origine riferimento non é stata
trovata.).

4.8.2.2, Inserting complete data table

To load the data tables the following keys will be needed:

Key Meaning

{Data.DD} Date

{Data.Tmin} Minimum air temperature
{Data.Tmax} Maximum air temperature
{Data.RHmin} Minimum relative humidity
{Data.RHmax} Maximum relative humidity
{Data.V2} Air velocity 2m

{Data.Rn} Net radiation

{Data.ETO0} Evapotranspiration index
WARNING

Contrary to the summarizing statistic tables showing the same parameters chosen in the program
view, the data tables always view only the data columns configured in the model, even if few of
them have been hidden in the program.

4.8.2.3. Inserting repeated elements

Besides tables lines you can add repeated complex data. E.g.: this kind of situation occurs in the
report on a single measure point carrying more calculations: the section related to calculations keys
has to be repeated for each calculation resent in the measure point.

For this action you need to enclose in brackets the Keys of all the calculations data:
{repeater:Run@begin} and {Run@end}repeater:

Repeating key table:

Key Meaning

{Repeater:Run@begin} To enclose the Calculation section
{Repeater:Run@end}

{repeater:DataTablelbegin} To enclose the data table
{repeater:DataTable@end}
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4.8.2.4. Inserting charts

This version of the program doesn’t have an automatic function to configure and load graphs into
the report. To load a graph into a report you have:

select the calculation generating the report;

press the <Create Report> button to generate the report selecting

press the <Show Data> button to view the data generated from the calculation;

press the <Copy> button to modify the view settings of the graph and copy it in Windows
Memory;

e press the <Paste> button to paste the graph into the point of the Report View program.

4.9. User license

To make a calculation you need the license file associated to the serial number of the instrument
used for environmental measure.

4.9.1. Licenses Manager program

Use menu Tool = Licenses Manager to run the program LS/ License Center that manages the LSI
programs licenses installed on the local computer.

The LSI License Center program is one of the components of the LSI Support Center program that
can be directly installed from the LSI LASTEM products CD or from the Licenses files CD. You
can also download the installer file from the of the LSI LASTEM FTP site. The LSI Support Center
also contains the component that verifies the availability of the new versions of the LSI LASTEM
programs installed in the computer.

4.9.1.1. Program installation from FTP site

If the License Manager Program is not installed in the local computer you can download the
installation file from the LSI LASTEM FTP site. At the end of downloading the installation will
automatically starts; at the end of the installation the program will be started.

4.9.1.2. Program use

The program visualizes all the installed licenses in the computer divided for single programs or
single tools. This program can:

export the selected licenses in an archive file;

import an archive licenses file in the local computer;

produce a simple text file report with the list of the installed licenses in the computer;
directly download the licenses archives from the LSI LASTEM site;
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B LSl License Center, f';”'Elle
Refresh e-:: Davnload ég%l Export lﬁ& Import 3 Repart Settings 157 £ astem ...n—=$!
42| This list shows the licensed data loggers For the program Gidas¥Wiewer .

= ¢ Programs ~
[ GidasWiewer [25]
£| CorniMetE G [25) D ata logger Licenze YWersion ~
23] GidasToSynop[14) 52 05110008 1
=~/ Datalnggers 207090214 1
2 05110008 (2) 207100224 1
52 07030214 (2) 52 08010251 1
52 07100224 (3) 2 08010253 1
% 03010251 [3) 2 08010258 1
03010253 1]
£2 08010258 1) % g:g:gi_ﬁ ::
=2 08040344 [2)
52 08070417 (3] =2 08070415 !
52 08070412 (3) 5208070419 !
52 08070419 3] 208070421 !
52 03070421 [3) 20070422 !
=2 18070422 [3) || S208070423 ! v

T mmm amm e [

The licenses archive is constituted only by .Isilic zip file extension. This is the format of licenses
distributed by LSI LASTEM.

Every licenses archive can be downloaded from the LSI LASTEM site inserting the License Code
supplied by LSI LASTEM at the purchase of the programs.

E_E: Download licenses from LS LASTEM web site @

@ Thiz form allows wou to download licenszes fom the LS| LASTEM web site.
Inzert license code and press <Download:

Licenze code:

’@ Download ] ’ﬁ Cancel

Through the <Settings> button it is possible to set the parameters of the Internet communication in
the case it is present a server proxy.
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4.10. Configuration file inside the program

GidasPenman.exe.confi.g is the configuration program in .xml format containing few settings for
the functioning of the program.You can force the program to use a different language from the
predefined one by modifying the property value in UserDefinedCulture:

<applicationSettings>
<GidasTEA.UI.Properties.Settings>
<setting name="UserDefinedCulture" serializeAs="String">
<value></value>
</setting>
</GidasTEA.UI.Properties.Settings>
</applicationSettings>

To force the use of English language on a computer running in Italian, you have to import the value
<value>en-us</value>; for the use of Italian language in a computer running in another language
insert the value <value>it-it</value>; no other location is available.

4.11. Program update

Use menu ? = Check for updates to run the program LSI Update Center that verifies the
availability of the new versions of the LSI LASTEM programs installed in the computer.

The LSI Update Center program is one of the components of the LSI Support Center program that
can be directly installed from the LSI LASTEM products CD or from the licenses files CD or
downloading the installer file from LSI LASTEM FTP site. The LSI Support Center also contains
the component that manages the licenses of the programs installed on the local computer.

4.11.1. Installing the program from FIP site

If the program LSI Update Center is not installed in the local computer you can download the
installation file from the LSI LASTEM FTP site. At the end of the downloading the installation will
automatically starts; at the end of the installation the program will be started.

4.11.2. Program use

The LSI Update Center program is composed from two modules:

e the program LSI Update Center Monitor that is started in automatic with the operating
system and that verify periodically the available updates for all the LSI LASTEM programs
installed in the computer;

e the program LSI Update Center shows the state of the available updates and, if the case,
downloads from the LSI LASTEM web site the files of installation and starts the upgrade.

The program LSI Update Center shows the state of the LSI LASTEM programs installed in the
local computer:
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LS| Update Center

® Cloze %' Search Settings 151 1 astem | e |

Update Center has detected that ene or more products need to be updated.
#% Double click the product ko update on the sk to start download o select Search ko refresh products informations,
Last search performed on: 418/2009 2146 P

Product Current Wersion Lazt Werzion Dimension | Level
ﬁ 3D0OM 2000 2220 £.55 MB Recommended
@ CommMetEG 2220

2 GidazToSynop 1.1.01 1.1.11

@ Gidasigwer 2000

2 InfoGaP 2200 2230

@ L51.Evapotranspiration 1.030

D L5 Lib.Gidas.\writer 1.00.0

@ L5I.PHSMicroClimate 1.1.3.0

ﬁ LSI1.5tn. Librarghd anager 2000 20120 433 MB targinal
12 L51.S5uppaortCenter 1.0.0.0

3D0M: the updating is available ko the version 2,2,2.0 (dimensions: &.58 MB)
'} e wpdating i recommended

Select Information visualize the lisk of the contained changes in the last version.

For every program the installed run version and the last available version is visualized.
A program can be:
e O Up to date;

e ™ Not updatable: a new version exists but the product is not updatable;

« A Updatable: double click the product to update on the list to start download the
installer file.

Selecting Information you can visualize a web page containing the list of changes of all the versions
of the selected program.

Through the button <Search> is update the search of the updates and through the button <Settings>
are modified the connection properties, if a proxy is used, and the temporal interval used by the
monitor for the automatic search for updates.

Remind that when this program is started by the menu Start = Programs of Windows or from the
contextual menu of the monitor, the program visualizes the results of the last automatic search
operated by the automatic monitor visualizing the date of the search. To update the data press the
button <Search>.
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