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License for Use

This software is protected by United States copyright law and international
copyright treaty provisions. The installation and use of this software constitutes
an agreement to abide by the provisions of this license agreement.

Campbell Scientific grants you a non-exclusive license to use this software in
accordance with the following:

)

(@)

3)

(4)

)

The purchase of this software allows you to install and use the software on
one computer only.

This software cannot be loaded on a network server for the purposes of
distribution or for access to the software by multiple operators. If the
software can be used from any computer other than the computer on which
it is installed, you must license a copy of the software for each additional
computer from which the software may be accessed.

If this copy of the software is an upgrade from a previous version, you
must possess a valid license for the earlier version of software. You may
continue to use the earlier copy of software only if the upgrade copy and
earlier version are installed and used on the same computer. The earlier
version of software may not be installed and used on a separate computer
or transferred to another party.

This software package is licensed as a single product. Its component parts
may not be separated for use on more than one computer.

You may make one (1) backup copy of this software onto media similar to
the original distribution, to protect your investment in the software in case
of damage or loss. This backup copy can be used only to replace an
unusable copy of the original installation media.

This software may not be sold, included or redistributed in any other software,
or altered in any way without prior written permission from Campbell
Scientific. All copyright notices and labeling must be left intact.



Limited Warranty

The following warranties are in effect for ninety (90) days from the date of
shipment of the original purchase. These warranties are not extended by the
installation of upgrades or patches offered free of charge.

Campbell Scientific warrants that the installation media on which the software
is recorded and the documentation provided with it are free from physical
defects in materials and workmanship under normal use. The warranty does not
cover any installation media that has been damaged, lost, or abused. You are
urged to make a backup copy (as set forth above) to protect your investment.
Damaged or lost media is the sole responsibility of the licensee and will not be
replaced by Campbell Scientific.

Campbell Scientific warrants that the software itself will perform substantially
in accordance with the specifications set forth in the instruction manual when
properly installed and used in a manner consistent with the published
recommendations, including recommended system requirements. Campbell
Scientific does not warrant that the software will meet licensee’s requirements
for use, or that the software or documentation are error free, or that the
operation of the software will be uninterrupted.

Campbell Scientific will either replace or correct any software that does not
perform substantially according to the specifications set forth in the instruction
manual with a corrected copy of the software or corrective code. In the case of
significant error in the installation media or documentation, Campbell
Scientific will correct errors without charge by providing new media, addenda,
or substitute pages. If Campbell Scientific is unable to replace defective media
or documentation, or if it is unable to provide corrected software or corrected
documentation within a reasonable time, it will either replace the software with
a functionally similar program or refund the purchase price paid for the
software.

All warranties of merchantability and fitness for a particular purpose are
disclaimed and excluded. Campbell Scientific shall not in any case be liable for
special, incidental, consequential, indirect, or other similar damages even if
Campbell Scientific has been advised of the possibility of such damages.
Campbell Scientific is not responsible for any costs incurred as a result of lost
profits or revenue, loss of use of the software, loss of data, cost of re-creating
lost data, the cost of any substitute program, telecommunication access costs,
claims by any party other than licensee, or for other similar costs.

This warranty does not cover any software that has been altered or changed in
any way by anyone other than Campbell Scientific. Campbell Scientific is not
responsible for problems caused by computer hardware, computer operating
systems, or the use of Campbell Scientific’s software with non-Campbell
Scientific software.

Licensee’s sole and exclusive remedy is set forth in this limited warranty.
Campbell Scientific’s aggregate liability arising from or relating to this
agreement or the software or documentation (regardless of the form of action;
e.g., contract, tort, computer malpractice, fraud and/or otherwise) is limited to
the purchase price paid by the licensee.
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Section 1.

Installation

1.1 System Requirements

HydroSense II Support Software is built on the .NET Framework 3.5, which
has the minimum system requirements listed in TABLE [-1. NET Framework
3.5 Minimum Requirements (p. 1-1).

TABLE 1-1. NET Framework 3.5 Minimum Requirements
Operating Windows XP SP2, Windows Vista, Windows 7, Windows
System Server 2003

Windows Server 2008
Processor 400 MHz Pentium processor or equivalent
RAM 96 MB
Hard Disk Up to 500 MB of available space may be required
Display 800 x 600, 256 colors

The software also makes use of resource intensive drawing libraries to display
charts and 2D plots. The recommended requirements to use these features are
listed in TABLE 1-2. HydroSense Il Software Recommended Requirements

(p. 1-1).

TABLE 1-2. HydroSense II Software Recommended Requirements
Operating Windows XP SP3, Windows Vista SP2, Windows 7 SP1
System Windows Server 2003 SP2, Windows Server 2008 SP2
Processor 1.6 GHz Pentium 4 processor or equivalent
RAM 512 MB
Hard Disk 500 MB for the .NET framework

an additional 10 MB for the HydroSense II software
Display 800 x 600, 32 bit color

HydroSense II Support Software uses Bluetooth to communicate with the
HydroSense II display. A Bluetooth stack is required on the local PC to handle
traffic between software and Bluetooth hardware. Bluetooth hardware will be
either a USB dongle or a built-in chip.
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Section 1. Installation

Supported Bluetooth Stacks
Microsoft (included with Windows XP SP2, Windows Vista, and Windows 7)

BlueSoleil (bundled in the form of BlueSoleil software with Bluetooth USB
dongles)

Toshiba (used by third parties, such as Dell and Sony, in laptops and USB
dongles)

Broadcom / Widcomm (one of the older stacks, also licensed to third parties)

1.2 Installation CD

An installation CD is supplied with the HydroSense II unit. The CD contains
the HydroSense II Support Software and the .NET Framework 3.5 for systems
that do not have this already installed.

To install the software, insert the CD into the PC CD-ROM drive. The setup
wizard should start automatically. If it does not, browse to the CD-ROM drive
in Windows® Explorer® and run setup.exe.

DotMetFx355P1

' ] | -E :I’
, 'ex: I

o
i

WindowsInstaller autorun.inf HydroSoft.msi Revisions. bt setup.exe

31
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If the NET Framework 3.5 SP1 is not already installed, the wizard will prompt
to install it from the CD. Click Accept to continue.

W HydroSense |l Support Software Setup &|

Far the following components:

.MET Framework 3.5 5P1

Pleaze read the following license agreement. Press the page down key to
zee the rest of the agreement.

MICROSOFT SOFTWARE
SUPPLEMENTAL LICENSE TERMS

MICROSOFT NET FRAMBWORK 3.5 5P1
FOR MTICROSOFT WTNNOWS OPFRATTNG ¥

E] Wiew ELILS for printing

Do you accept the terms of the pending License Agreement?

If you chooge Don't Accept, ingtall will cloze. To inztall pou must accept
thiz agreement.

Accept ] [ Don't Accept

The installation of .NET Framework 3.5 will take a couple of minutes. Once
the installation is complete, the install wizard will continue (SECTION. Install
Wizard (p. 1-4)).

1.3 Web Setup File

Alternatively, HydroSense II Support Software can be downloaded from the
Downloads menu at www.campbellsci.com. The download does not include
the .NET Framework. To start the installation of the HydroSense II Support
Software, double-click on HydroSoft.exe.

If the NET Framework 3.5 is not installed, the wizard will prompt to download
the framework from Microsoft’s website.

i@ HydroSense Il Support Software %]

Thiz zetup requires the MET Framework version 3.5, Please install the MET Framewark:,
and run this setup again. The MET Framework can be obtained from the web. “would
youl fike to dao this now?



http://www.campbellsci.com/
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Click Yes to open a browser to download and install the NET Framework,
then run HydroSoft.exe again.

1.4 Install Wizard

The installation wizard begins with a welcome page:

i HydroSense Il Support Software

Welcome to the HydroSense Il Support Software
Setup Wizard

The ingtaller will guide you through the steps required to install HedroSenze || Support Software on
your cornputer.

Wi RMING: Thiz computer program iz protected by coppright law and intermational treaties,
Unautharized duplication ar distribution of thiz pragran, or any portion of it, may result in severe civi
or criminal penalties, and will be prosecuted to the maximum extent possible under the law,

Cancel

Click Next to continue. The next page shows the default installation directory
for the software.

5 HydroSense |l Support Software

Select Installation Folder

The ingtaller will ingtall HpdroSensze Il Support Softvare to the following folder.

To install in this folder, click "Next". Toinstall to a different folder, enter it below or click "Browse".

Folder:

C:\Program FileghCampbellS i HypdroS ofth, Browse. .

Install HpdroSense || Support S oftveare for pourself, or for anyone who uzes this computer;

(") Everyone
() Just me

Cancel l [ < Back l | Mest >
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In most cases, the default directory should be used.

This page also asks whether to install the software for the current user or for all

users on this PC. This decides whether the desktop shortcut and Start menu
shortcut will be visible to just the current user or to all users. Click Next to
continue.

Click Next on the next page to begin installing the software.

5 HydroSense |l Support Software

Confirm Installation

The installer iz ready to install HydroSense |l Suppart Software on pour computer.

Click. "Mext" to start the installation.

[ Cancel ] [ < Back ] | Hest >

When installation is complete, close the wizard:

5 HydroSense |l Support Software

Installation Complete

HydraSense |l Support Software has been successfully installed.

Click. "Cloze" to exit.

Pleaze use ‘Windows Update to check for any critical updates to the MET Framewark.
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Section 1. Installation

A shortcut to the software is placed on the desktop and in the Start menu under
Programs > Campbell Scientific > HydroSense II. This Start menu group
contains two shortcuts.

HydroSense II Support Software

This shortcut will run the support software used to download and display data
from the HydroSense II. See SECTION 2. Quickstart (p. 2-1) for more
information.

Operating System Updater

This shortcut will run the HydroSense 11 firmware update facility. This is used
to send an updated operating system to the HydroSense II display unit. An OS
update is required only if a new operating system has been released to add
features or fix existing issues. See SECTION 8. Operating System Updater

(p. 8-1) for more information.



Section 2. Quickstart

2.1 The Main Window

The main window has three areas.

Discower Connect Synchronise Settings Help

©

b | Status and error messages appear here, \eg | Version 1.0 .:

1. Toolbar — used to connect to devices and download data.

2. Central area — contains the Data, Chart, and Map tabs. These tabs will
become visible when data are downloaded from the HydroSense II. More
information can be found in SECTION 4. Viewing Data (p. 4-1).

3. Status bar — displays errors that may occur while connecting to a device.
On start up, the status bar in the lower portion of the window should not
show any errors. It should show the information icon, . If the software
does not detect any Bluetooth hardware on the local PC, an error will be
shown. See SECTION 7.3 (0x11) BTStackError (p. 7-2) for more
information.

21



Section 2. Quickstart

2.2 Discover Devices

Press the Discover button in the toolbar to start searching for devices.
Depending on your Bluetooth hardware, this search could take up to 30
seconds to complete and cannot be cancelled.

2. © HYD04660 5
(00:12:5F02:C5:28) M e
Discover Connect synchronise R

When discovery is complete, the first discovered device is displayed in the
Device List to the right of the Discover button. To view all discovered devices,
press the down arrow to the right of the device name.

Zg 0 H?DMGEDH gj

[03L2:6R02C52E)
Discover Connect Synchronise Settings

Desire HD

[FE:DBETFEAMT1E)

2.3 Connect to a Device

Select the device that corresponds to the HydroSense II. Device name will be
“HYDxxxxx”, where xxxxx is the serial number of the display. This will
enable the Connect button. Press Connect to connect to the HydroSense I1.

The first time the software connects to a specific HydroSense II, the user is
required to enter a pairing code for the device. All HydroSense II displays
have the pairing code 1234.

When connection is successful, remote battery voltage and clock are displayed
in the toolbar.

G?j @ 2:27:26 PM
15

Disconnect @ 321V

If the HydroSense II display clock needs updating, either wait for the first GPS
time sync or see SECTION 3.3 Setting Time (p. 3-5) for instructions. The
HydroSense II should have its battery replaced at 4.00 V; it will not power up
when the battery voltage reaches 3.60 V.

More information on connecting to a device and possible connection errors can
be found in SECTION 3.2 Connecting to a Device (p. 3-2).
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2.4 Download Data

If the HydroSense 11 has new measurement or zone data, notification will be
posted in the status area to the right of the Synchronise button.

E_% & 22726 PM \5} 4} New data to download.
Disconnect W 521V Synchronise &) Mew zones to download.

To download new data, press the Synchronise button.

E-‘}i & 22944 PM 0 Downloading DATAZONES.C

Disconnect B 321V Cancel [ —

After the download is complete, the status area indicates that the measurements
and zones are now synchronized.

a o 2:30:35 PM % Data are synchronised.
Eﬁ Y

Cisconnect R 521V Synchronise * Zones are synchronised.

For more information on downloading data see SECTION 3.4 Synchronizing
with a Device (p. 3-6).

2.5 View Data

Downloading data from the HydroSense II will enable three tabs in the main
window that enable viewing HydroSense II data.

2.5.1 Data Viewing Tab

The Data tab displays a list of all measurements sorted by time of
measurement. Each row represents a single measurement and lists

e the zone a measurement is located within
e latitude and longitude of the measurement

e  details of the parameters measured
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Zones  Export
TimeStamp Record Zane Latitude Longitude Moisture ( % ) EC (dS/m )
8/25/2011 7:50:08 AM 1 Zane 25, Zone 35, -19.27245 146.79895 40.62666 1.754313
8/25/2011 10:03:37 AM 2 Zone 1, 7one 19,7 -19.27392 146.79938 31.26879 3.244233
8/25/2011 11:46:30 AM 3 Zone 8 -19.27438 146.80161 3896773 1329794
8/25/2011 5:08:25 PM 4 Zone 3, 7one 4,4c -19.27422 146.80202 29,80666 0.8222196
8/25/2011 5:42:24 PM 5 Zone 26, Zone 32 -19.27374 146.79886 3.530411 3374074
8/26/2011 £:23:46 AM 6 Zone 7,7one 43 -19.27287 146.79971 5.694845 2720134
B/26/2011 B:22:32 AM 7 Zone 33 -19.27446 146.80054 31.76468 6.175131
8/26/2011 10:07:23 AM & Zone 3, Zone 4,7c -19.27431 146.80212 4196357 3.802945
8/26/2011 2:54:23 PM 9 Zone 13 -18.27404 146.80142 4530402 0.7553553
8/26/2011 5:45:21 PM 10 Zone 8, Zone 9, 7c -19.27417 146.80144 9.97007 5.575294
B/27/2011 B:27:44 AM 11 Zane 3,7one 4,7c -19.27440 146.80203 3410958 3.516498
1 >
& Days [V] Select All Dates August 31, 3011
1 |31 Aug

The timeline in the lower portion of the tab is used to filter the data by
measurement time. The sliders on either side of the table are used to scroll

through the measurements.

For more information on how to use the data tab viewing options, see

SECTION 4.3 Data Tab (p. 4-5).

2.5.2 Chart Viewing Tab

The Chart tab plots measurements for a given zone (or group of zones) over
time. As the pointer is moved over the chart, time and soil moisture at the
pointer position are shown in the upper-right. If the pointer is moved close to a

measurement, an infotip will display the measurement details.

Zones  Export

Dates: 8/25/2011 7:50:08 AM to 8/3L/2011 5:54:45 PM

8/27/2011 8:27:44 AM,
Moisture: 3411 %,
Zone 3, Zone 4 Zone 23

.
—

Cursor: August 27, 2011. 8:27:44 AM - 34.11%,
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By default, the chart displays all measurements. To view a chart for a specific
date range, clear the Select All Dates checkbox and use the timeline (timeline
is below the chart) to highlight a range of dates to display.

For more information on using the Chart tab and the timeline, see SECTION
4.4 Chart Tab (p. 4-8).

2.5.3 Map Viewing Tab

The Map tab displays measurements and zones on a two-dimensional plot.
Average moisture is calculated for each zone from the measurements within the
zone; the zone is colored accordingly. Moving the pointer over any point or
zone displays an infotip with more detailed information.

Zanes Export

ates: B/30/2011 9:36:44 AM 18 /312011 4:22:42 PM ~ Cursor 146 80165%E . -19.27358
;one 2 i
o Zone 4
+—* [
¢ x ]
Zone 5
X Zone: Zone 5 (41m),
Ave, Moisture: 36.48 %,
% Points: 1
s Zone 9
Zone 8 %
b4
x> —
& Days [7] Select Al Dates August 31, 2011
E 31 Aug ]
B I [

By default, all measured points are displayed in the map. The timeline
(timeline is below the map) is used to filter the displayed points by a given date
range.

The toolbox at the right of the window can be used to move and resize zones.
Double-click on a zone to set the zone radius or change the zone name.

For more information on using the Map tab, see SECTION 4.5 Map Tab (p. 4-

11). For more information on moving and resizing zones, see Zone Editing
Tools (p. 4-18).
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Section 3. Downloading Data

3.1 Discovering a Device

The main toolbar contains the Discover button and the list of known devices.

Y '

Discover Connect Synchronise Settings

Press the Discover button in the toolbar to start searching for devices. The
HydroSense II should be in range of the PC and turned on.

Depending on the Bluetooth hardware, this search takes up to 20 seconds and
cannot be cancelled. During discovery, the status bar flashes a discovery
symbol to indicate that discovery is in progress.

‘ | Searching for Hydrosense devices via Bluetooth... (16 secs remaining)

When discovery is complete, the first discovered device is displayed in the
device list to the right of the Discover button.

3.1.1 The Device List

The device list contains all devices discovered in the current and previous
sessions.

Each HydroSense 11 is listed with its device name (HYD followed by the serial
number) in bold, and its Bluetooth address is printed in smaller font beneath.

Devices discovered in the current session are shown with a Bluetooth icon, E_;.

lg ) HYD04660 H gj

(00:12:6F:02:C5:28)
Discover Connect Synchronise Settings

Desire HD

[FE:DE:7F:EA4T:1S)

The software saves a list of devices previously discovered. They can be
selected directly from the list without a discovery step. These devices are

shown next to a folder icon,

If data have been previously downloaded from a particular HydroSense 11,
selecting that device in the list will update the software data display area to
show data for that unit. The device list controls which device has its data
displayed in the software.

31



Section 3. Downloading Data

3.2 Connecting to a Device

3.21

Connecting

The Connect button controls connection to HydroSense 11 probes. If a device
is selected in the device list, the Connect button will be enabled.

'4‘ ) HYD04660 3
[00:12-6F:02:C5:28) M Ll
Discover Connect

Press the Connect button to connect to the device. The connection process
should take only a few seconds. The status bar will flash a Connect icon to
indicate that the connection is in progress.

£3 |Connecting to Hydrosense via Bluetooth...

The first time the software connects to a particular HydroSense II, a pairing
step is required. The pairing code is 1234. See SECTION 3.2.2 Pairing with a
Device (p. 3-3).

If the connection succeeds, an area next to the Connect button expands to show
HydroSense II clock and battery voltage.

e_% W 22726 PM
Disconnect m 521V

The clock icon may be pressed to set HydroSense II time. This will open a
new window. For more information, see SECTION 3.3 Setting Time (p. 3-5).

If battery voltage is below 4.0 V, the batteries need replacing. The HydroSense
IT will turn off if voltage drops to 3.6 V.

During the connection process, the software asks the HydroSense II if it has
any new data or zones. If the connection process is successful, this information
is used to update the status area to the right of the Synchronise button.

& ¥ Mew data to download.

Synchronise ¥ Mew zones to download.

Synchronizing data with the device is discussed in SECTION 3.4
Synchronizing with a Device (p. 3-6).
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3.2.2 Pairing with a Device

The first time the software connects to a specific HydroSense II, the user is
required to enter a pairing code for the device. For all HydroSense II displays,
the pairing code is 1234.

After pressing the Connect button, the Bluetooth stack on the local PC will ask
for the pairing code. The method used to ask for this code varies between
Bluetooth stacks. This page shows the procedure for the Microsoft stack
running on Windows 7.

A notification will appear in the notification area of the Windows Desktop
(lower-right).

A Bluetooth device is trying to connect * *
Click to allow this.

== Hydrosense ... ! Hydrosense ... I Utilities « 3 @ @ ¥ ' o) | 5:23 PM
.

Click the notification to open the "Add a device" window.

=
SEmeE———

Enter the pairing code for the device

This will verify that you are connecting to the correct device,

o
1234
The code is either displayed on your device or in the information that
came with the device,
HYDO04660

What if [ can't find the device pairing code?

[ Mext ][ Cancel

Enter the pairing code 1234, and then press Next.

3-3
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Close the "Add a device" window by pressing the Close button. Windows will
install the necessary drivers to communicate with the HydroSense II; the
progress will be shown above the Windows task bar.

Installing device driver software % *

Click here for status,

= Hydrosen... | dade'.r...l Utilities « f 32 @ @ ¥ "7 » ™ 523pM

Once the installation is complete, the HydroSense software will connect to the
HydroSense I1.

3.2.3 Disconnecting

The software does not need to be connected to a device to view downloaded
data.

The software does need to be connected to the HydroSense II display to
perform the following.

e Download new measurements

e Download new zones

e Upload new or modified zones

e Change settings

e  Set the HydroSense II display clock

Maintaining a Bluetooth connection consumes battery power. Disconnect and

power down the HydroSense II after a data download to conserve battery life.
All other software functions are available while disconnected.

3.2.4 Connect Errors

The following errors may occur when connecting to a device. Detailed
information on each error can be found in SECTION 7. Error Codes (p. 7-1).

e  BTUnkownError - an error has occurred during the connection and the
local Bluetooth stack did not specify the reason.

e  BTSocketError - there was an error creating a Bluetooth connection to the
device.

e HydrocolNoResponse - a Bluetooth connection to the HydroSense 11
display was created, but the device is not responding to commands from
the software.
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3.3 Setting Time

Manually adjusting time and date is not normally necessary. GPS derived time
will override time and date set with this menu. The time setting facility is
generally used to set the clock when GPS synchronization is disabled or GPS
power is turned off.

3.3.1 The Set Device Time Window

When connected (SECTION 3.2.1 Connecting (p. 3-2)), HydroSense II time
appears next to the Connect button in the main toolbar.

g}é & 2:27:26 PM

Disconnect B 321V

Press the clock icon to open the Set Device Time window.

3.3.1.1 Set to System Time

By default, the window is configured to set the device time to the same time
and time zone as the local PC (Set to System Time option is selected).

i ]

) Set Device Time 3
9 Set to System Time

Set Taor

Cancel Set

With this option selected, the time and time zone edit boxes are disabled, but
will update once per second to the current system time.

Press the Set button to update the device with the current system time.

3-5
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3.3.1.2 Set to Custom Time

To set HydroSense II time to a custom time or time zone, select the Set To:
option.

I T
w2 Set Device Time &5

Set to Systern Time

@)iset To:

5:45:53 PM (5 5/07/2011 |7

(GMT+10:00) E. Austraha Standard Time -

Cancel Set

This enables the time and time zone edit boxes. Enter the custom date and time
into the edit boxes. To set the date using a calendar, press the drop down arrow
on the date edit box.

In the Item list, select the desired time zone.

Press the Set button to update the device with the custom time or time zone.

3.4 Synchronizing with a Device

The Synchronise and Settings buttons of the main toolbar are disabled until a
Bluetooth connection is made.

2 O HYDO4660 3
(00-12:6F:02:C5:28) v .
Discover Connect Synchronise Settings

After connection, synchronization status information is placed to the right of
the Syncronise button. Status information shows whether data or zones need to
be downloaded from the HydroSense I, or if zones need to be uploaded.

\i} ¥ Mew data to download.

Synchronise ¥ Mew zones to download.
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3.41

The following table shows the possible states that may be shown in the status
area, and the action each performs.

TABLE 3-1. Status Area States

State Action Performed

® New data to download. The latest record stored on the
: : device is newer than the latest
record stored on the PC.

The PC will download the new
records from the device.

% Data are synchronised. The latest record stored on the
device is the same as the latest
record stored on the PC.

No action is needed.

" @ New zones to download, | The zones stored on the device
; : have changed since the last
synchronization.

The PC will overwrite its zones.
with those from the device.

- @ Newzonestoupload. The zones stored on the PC have
; : changed since the last
synchronization.

The device will overwrite its zones
with those from the PC.

7 Zonesare synchronised, The zones on the device match
: ' those stored on the PC.

No action is needed.

Synchronizing

Press the Synchronise button to perform the download and upload actions
indicated in the status fields. The status display will change to show the
download and upload progress for each file on the device.

Eﬁ H 22944 PM 0 Downloading DATA:ZOMNES.C

Disconnect | 521V Cancel | .

After synchronization is complete, the status display will show that data and
zones are synchronized.

E) o 2:30:35 PM % Data are synchronised.
5] W

Disconnect 8 521V Synchromise 7 ZOnes are synchronised.
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The connection with the HydroSense II can be disconnected after
synchronization. Newly downloaded data can be viewed without an active
connection.
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4.1 Using the Timeline

The timeline shows an overview of water content over time.
The Data, Chart, and Map tabs use a common timeline to filter measurements
based on the time they were taken. The timeline is shown in the lower portion

of each tab.

By default, the timeline has the Select All Dates checkbox selected. This
means that all measurements will be displayed in the active tab.

To start filtering measurements by timestamp, clear the Select All Dates
checkbox. This will enable timeline control.

[¥] Select All Dates [[] Select AN Dates

The following figure shows water content for the month before 4 July, 2011.
The length of time shown in the timeline is displayed in the upper-left (1
Month), and the ending date shown in the timeline is displayed in the upper-
right (04 July, 2011).

1 Month

Select All Dates 0 July, 2011

13 Jun 11

i N

Part of the timeline around 13 June 2011 is highlighted to indicate points
currently shown in the main view. This highlighted area can be moved to the
left and right by clicking and dragging the scrollbar beneath the timeline.

1 Manth

Select 4l Dates 04 July, 2011

0Nl

<« I >

Dragging the scrollbar all the way to one edge of the timeline will scroll the
timeline background to bring earlier (or later) points into view. Notice that the
timeline is adjusted such that data for only one month are shown.

1 Month

Select All Dates 13 Jung, 1011

16 May 11

J .

Dragging the scrollbar to the far left of the screen adjusts the timeline such that
water content data for a month ending on 13 June are displayed.

4-1
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The length of the highlighted area are changed by clicking and dragging the
sliders on either side of the selection.

1 Manth [] Select All Dates 13 Juna, 2011
; 16 May 11 |23 May llEl
E I .
Extending the highlighted area to cover more than 80% of the timeline will
cause the timeline to zoom out and a longer date range of data to be displayed.
1 Month |— Select All Dates 13 Juna, 2011
] 16 May 11 | 23 May 11 |3I} May 11 06 Jun 11 E]
i4 1] v
Notice that the timeline now shows 3 months of data.
I 3 Months I [[] Select All Dates 12 Juna, 2011
s i v
Likewise, reducing the length of the highlighted area to cover less than 20% of
the width of the timeline causes the timeline to zoom in and data from a
smaller date range to be shown.
3 Manths [[] select All Dates 12 Juna, F011
- i 3
| 1 Manth | [] Select All Dates 21 Juna, 2011
| o8 Jl.:

I LgE

Notice that the timeline is now showing 1 month of data. To stop filtering by
date and display all points, select the Select All Dates checkbox to disable
timeline control.
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When large numbers of measurements are updated, the process may take a few
seconds. A loading icon will be displayed while the view is refreshed.

Zones  Export
TimeStamp Record Zone Latitude Longitude Moisture (%) EC (dS/m ) o
31/05/2011 1237:51 PM 305 Zone 10 -19.27432 146.80135 2722361 1.125163
31/05/2011 1:23:11 PM 306 [Unspecified Zone] -19.27252 146.79878 48.08207 4.779715 =
31/05/2011 25224 PM 307 Zone 3 -19.27278 146.80162 3440339 6.100902
31/05/2011 3:36:43 PM 308 Zone 8 -19.27351 146,79903 321164 4.639575
31/05/2011 5:08:48 PM 309 [Unspecified Zone] -19.27442 14679926 39.58763 1.02356
31/05/2011 5:26:53 PM 310 Zone 3 -19.27311 146.80191 10.1065 4.536406
1/06/2011 6:A7:41 AM 311 [Unspecified Zone] -19.27245 146.79924 28.08282 4629394
1/06/2011 7:40:00 AM 312 Zone B —19.2?2.7"1 . 146.80006 1494225 4.667793
1/06/2011 7:55:35 AM 313 Zone 7 -19.27851 .. 146.80031 2061443 5.034055
1/06/2011 10:07:24 AM 314 Zone 10 -19.27360 146.80128 1540642 6.727991
1/06/2011 10:08:23 AM 315 [Unspecified Zone] S 146.79886 43.06479 2.340863
1/06/2011 10:42:21 AM 316 Zone 1 -19.27275 146.80104 1.434793 03161712
1/06/2011 12:52.37 PM 317 Zone 1 -19.27268 146.80096 36.74412 2320226
1/06/2011 1:24:41 PM 318 [Unspecified Zone] -19.27248 14680159 0.5015967 6.055946
1/06/2011 3:37:03 PM 319 Zone 10 -19.27365 146.80095 2180147 4.295425
1/06/2011 5:22:55 PM 320 Zone 4 -19.27425 146.79886 2057724 2.518148
2/06/2011 7T05:38 AM 321 Zone 7 -19.27351 146.79980 4.004204 6.773028
AN FNA1 0.NTLCA ARS o e o | F___ AN TN 4 AC ONA O AL CATIYY £ AN v
- 11 >
1 Manth [] Select All Datas 1 Jung, 2011
23 May 11 30 May 11 M‘Nmmm 13 Jun 11 pl
« 4= Il ] »
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4.2 Showing / Hiding Zones

Zones menus in the Data and Chart tabs facilitate showing or hiding
measurements by zone.

Zones | Export
Select Al
[Unspecified Zone] 7E pts 7
fone 1 3pts |:
Zone 2 0 pts _
Zone 3 4 pts
Zone 4 b pts
Zone 5 5 pts
Zone B 5 pts
Zone 7 3 pts
Zone 8 10 pts
fone 9 15 pts
Zone 10 2 pts
[No GPS Lock] opts |

By default, all zones are shown; clear the Select All checkbox to enable
individual zone checkboxes.

Clearing individual zone checkboxes will remove measurements from those
zones. If the Select All checkbox is cleared and no individual zones are
selected, no data are displayed.

The [Unspecified Zone] is a special zone that contains all the points that are not
located in any of the other zones. The [No GPS Lock] zone is a special zone
that contains all the points that were collected without positional information.
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4.3 Data Tab
4.3.1 Records Display

The Data tab displays all records downloaded for the current device in detail.
The tab has three sections.

Zanes  Export o
-

Zone Latitude Longitude Moisture [ % ) EC (dS/m) -

TimeStamp Record
3/06/2011 6:20:28 AM 331 [Unspecified Zone] -19.27445 146.79907 39.67972 637935 =
3/06/2011 8:13:58 AM 332 [Unspecified Zone] -18.27239 146.80040 14.38047 3.991193
3/06/2011 8:28:42 AM 333 Zone 5 -19.27280 146.80078 18.03881 4.215287
3/06/2011 ©:51:11 AM 334 [Unspecified Zone] -19.27312 146.80107 23.22209 4.843548
3/06/2011 10:42:57 AM 335 Zone 6, Zone B -19.27312 146.79930 2.035748 4.214893
3/06/2011 11:56:48 AM 336 Zone 4 -19.27401 e 146.79903 43.51019 5.236475
3/06/2011 12:37:59 PM 337 Zone 10 -19.27416 ™  146.0081 4410133 2.901644
3/06/2011 2:10:51 PM 338 Zone 7 -19.27355 146.80003 3.806302 3.571381
3/06/2011 2:25:10 PM 339 Zone B -19.27347 146.79922 8.101542 2.887013
3/06/2011 4:41:05 PM 340 [Unspecified Zone]  -19.27407 146.80211 166074 6.828633 ]
4/06/2011 £:02:39 AM 341 [Unspecified Zone] -19.27439 146.80203 22.88867 £.003686 -
= Il oo
- 1 Month |— Select All Dates 21 Jung, 2011
] |oé»,9.¢il : _
b 1l .
1. Menu Bar

The menu bar has a Zones menu and an Export menu. The Zones menu allows
the user to display or hide measurements by zone. See SECTION 4.2 Showing
/ Hiding Zones (p. 4-4) for more information.

The Export menu allows the user to output a .csv file containing the
measurements currently in view. See SECTION 4.3.3 Export Menu (p. 4-7) for
more information.

2. Data List

The data list contains measurements downloaded from the HydroSense II.
Measurements shown in the list can be filtered using the Zones menu or the
timeline.

Row color indicates a range of volumetric water contents. Colors default to red
for low soil water, yellow for midrange soil water, and green for high soil
water. For information on customizing colors, see SECTION 5.3 Measurement
Colors (p. 5-7).

4-5



Section 4. Viewing Data

4-6

The following columns are in the data list:

TABLE 4-1. Data List

Element

Description

TimeStamp

HydroSense time when the measurement was made

Record
Number

Record numbers range from 1 to 65535

Zone

Zone where this measurement is located

Latitude

Latitude (°N of the equator) where this measurement was
made

Longitude

Longitude (°E of the prime meridian) where this measurement
was made

Moisture ( % )

Volumetric water content (VWC) reported in percent (%).

Only water content is plotted on the Chart tab. Additional
raw measurements with units are shown in the Data tab

3. Timeline

The timeline allows the user to filter the points in the data list based on when
the measurements were taken. By default, the Select All Dates checkbox is
selected and all measurements are displayed. For information using the
timeline, see SECTION 4.1 Using the Timeline (p. 4-1).

4.3.2 Removing Records

Unwanted measurements are removed by right-clicking on the measurement
row and selecting the "Remove selected points" command.

02/2011 14:33:29 7 Unspecified Zo
02/ [#] Select Al 170
02/

ér:.z;  Remove selected points

o

31?19011 073927

11 fone. 2

The software will prompt for confirmation of the removal. Once a
measurement is removed from the list, it cannot be recovered.

Multiple measurements can be removed by holding the CTRL key and
selecting the desired rows, and then right-clicking and choosing the “Remove
selected points” command.
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4.3.3 Export Menu

The Export menu can be found at upper-left of the Data tab

Data| Chart Map

Zones | Ewport

Time5ta ITG €5V (Excel) Record Zone

1/08/20IT ZZ22 2 P 1 [Mo GPS Lc
1/09/2011 2:22:33 FM 2 [No GPS L¢
1/06/2011 2:22:43 PM 3 [No GPS L.:
1/06/2011 2:23:23 FM 4 [No GPS Lc
1/09/2011 2:23:36 FM 5 [No GPS Lc
1/06/2011 2:23.50 PM B [No GPS Lu:

The menu contains a command to export the measurements listed in the Data
tab to a .csv file. A .csv file can be opened in Excel® or similar spreadsheet
applications.

First, select the appropriate range of dates from the timeline in the Data tab.
Click the “To CSV (Excel)” command from the Export menu. A Save As
dialog box will prompt where to save the .csv file. Choose a location and press
Save. All columns shown in the Data tab will be exported to the .csv file.

N n B WM e

A B i D E E G H 1 J K L

TimeStamp Record Zone Latitude Longitude Moisture (%) EC(dS/m) Period (us) Attenuation Temperature (°C)  Permittivity Probe Model

1/09/2011 14:22 1 [No GPS Lock] 0 0 39.35 0.3073 o 2.6358 25.5241 24.3056 CD658 20cm rods
1/09/2011 14:22 2 [No GPS Lock] 1] o 38.73 0.3206 0 2.6234 25.5324 23.6966 CD658 20cm rods
1/09/2011 14:22 3 [No GPS Lock] 0 0 29.19 0.2785 o 2.3792 25.538 16.0595 CD658 20cm rods
1/09/2011 14:23 4 [No GPS Lock] 0 o 3112 0.2956 0 2,429 25.6051 17.3976 CD658 20cm rods
1/09/2011 14:23 5 [No GPS Lock] o 0 30.58 0.2965 0 24177 25.6386 17.0162 CD658 20cm rods
1/09/2011 14:23 6 [No GPS Lock] 0 o 32.34 0.3077 0 2.4618 25.6833 18.2942 CD658 20cm rods
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4.4 Chart Tab
Chart Tab Sections

441

The Chart tab plots volumetric water content (VWC) from each measurement
against time. The tab has three sections.

Zones  Export o

Cursor: 07 June, 2011. 8:15:17 AM - 32.35’%;

Diates: 2/06/2011 9:31:38 PM to 13,/06/2011 3:07-03 AM _".I
: 1 [.!
|I | i | | |
/'ﬂ| | fl ‘| / ‘ |I N | |
o — o £ [N
| Al @ | AL I |
IR [l WSy
|| Al | l || | 7/06/2011 &:15:17 AM, | | | ||| ".H | |
,I‘ e | || | \|| il Moisture: 32.06 %, h | Iy | |
. I/ | Y | | f | Zene 10 | IJ II".
| | \ ﬂ‘ | | iy I} | f L
{ 1 1 I| : | I f y \".|
J |
i
l
1 Manth [ ] Select &ll Dates 1 Jung, H011

49

1. Menu Bar

The menu bar has a Zones menu and an Export menu. The Zones menu allows
the user to display or hide measurements by zone. See SECTION 4.2 Showing

/Hiding Zones (p. 4-4) for more information.

The Export menu allows the user to output a .csv file containing the
measurements currently in view. See SECTION 4.3.3 Export Menu (p. 4-7) for

more information.

2. Chart

The chart plots volumetric water content as a function of time. The plot can be
scrolled using the timeline, and the measurements included in the plot can be
filtered using the Zone menu. The chart plots volumetric water content as a
function of time. The plot can be scrolled using the timeline, and the
measurements included in the plot can be filtered using the Zone menu.

Moving the pointer over the chart displays a vertical line that will follow the
pointer to indicate the volumetric water content at the pointer position. The
text at the upper-right of the plot shows time of the point over which the
pointer is currently paused, with the associated interpolated water content.
Interpolated water content is the water content expected given the
measurements directly before and after the pointer position. The text at upper-
left of the plot shows the range of dates currently shown in the plot. If the
pointer moves close to a measurement, the pointer changes to dark blue and an
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infotip is displayed listing time the measurement was made, VWC in percent
(%), and the zones to which the measurement belongs.

The background of the chart is a gradient of color defaults used in the
HydroSense II software. This is the coloring scheme used as the background
for rows in the Data tab and used to color measurements and zones in the Map
tab. To change these colors, see SECTION 5.3 Measurement Colors (p. 5-7).

3. Timeline

The timeline is used to scroll the chart as well as zoom in and zoom out. For

more information on how to use the timeline, see SECTION 4.1 Using the
Timeline (p. 4-1).

4.4.2 Export Menu

The Export menu can be found at the upper-left of the Chart tab.

Zones | Export

- | Dates: 14/0 4:34:05 PM

To Image

1 ToImage (Print Friendly)

The Export menu facilitates exporting the current chart to a color or black and
white image file. Clicking on either of the commands opens a Save As dialog
box to choose the location to which to export the file. The file can be saved as
.png, .jpg, or .bmp. Following are samples of the two image outputs.
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Sample Chart Export (Color)

50 %

0%

1/03/2011 2:22:24 FM 1/09/2011 22350 PM

Sample Chart Export (Black and White)

0%

1/08/2011 222:24 PM 17092011 2:23:50 PM

4-10
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4.5 Map Tab

The Map tab plots measurements and zones on a 2D map and colors them
according to aggregate measurement values. The Map tab does not provide the
option to import a background image on which to plot, but it can export the
current map view to Google Earth for viewing against satellite imagery. The
Map tab has three areas.

Zones Exportg

[Dates: 2/06/2011 9:31:38 PM to 13/06/2011 3:07:03 AM
Zﬁle 9 X x X -
x
Zone 1 b4 b
X x x
b
b4 » x X
x o x X
Zone 3 %
Zone 6 » Zone 5 %
x
x
3 ” x X x b4
E *
% *Zone 8 % X
P Momh [ Select All Dates 1 Jung, 2011
o
E | 06Jun 11 E
s I .

1. Menu Bar

The Zones menu lists all zones plotted in the main map and allows the user to
zoom to a particular zone by double-clicking on its entry in the list. See
SECTION 4.5.1 Zones List (4-13) for more information.

The Export menu allows the user to export the current view to either KML
format to import into Google Earth, or GPX format, which supports many
mapping applications. See SECTION 4.5.2 Export Menu (p. 4-14) for more
information.

2. Map

The date range of the points displayed is shown at the upper-left of the main
map. This is the date range which has been chosen with the timeline.

A toolbar is located on the right of the map. It contains tools to change zone
sizes and positions. See SECTION 4.5.4.1 Zone Editing Tools (p. 4-18) for
instructions on how to use this toolbar.

If Google Earth is installed on the local computer, clicking the button at the
lower-right of the map will show the contents of the view in Google Earth.
More information on this can be found in SECTION 4.5.3 Show in Google
Earth (p. 4-15).

4-11
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4-12

Fone: fone 5 (41m),
Ave. Moisture: 14.39 %, X
Points: 5 . : ; . bt . .
Zone 5 e i Zone S5 .
& Zoom To
N Edit

2 Remove

Zones are shown to scale on the map. The relative sizes of the zones match the
diameters chosen on the HydroSense II. Each zone is colored according to the
average VWC of all points contained in the zone. Colors used to represent
different levels of VWC can be changed as described in SECTION 5.3.4
Changing Measurement Colors (p. 5-8).

Pausing the pointer over a zone will produce an infotip that lists the average
VWC of this zone and the zone diameter and number of contained points. The
diameter of the zone is shown in brackets next to the zone name.

Right-clicking on the zone shows the Zone Context menu, which has the
following commands:

e Zoom To — zoom in to the current map view to show only the selected
zone

e Edit— opens the Edit Zone window where the zone name and diameter
can be changed. For more information, see SECTION 4.5.4 Edit Zone
Window (p. 4-17).

e Remove — removes the zone from the software and from the HydroSense
II device on the next synchronization. A dialog box will ask the user to
confirm this action.

06:58:27 14 Feb 2011,
Moisture: 3.09 5%,

Unspecified Zone

Measurements are shown on the map as small cross marks. These cross marks
are not drawn to scale and do not change size during zooming. Each cross is
colored according to the VWC for the measurement. The colors used to
represent different levels of VWC can be changed as described in SECTION
5.3.4 Changing Measurement Colors (p. 5-8).

Pausing the pointer over a cross mark will produce an infotip listing the
timestamp, VWC and zones containing the measurement.
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3. Timeline

The timeline allows the user to filter the measurements shown in the map based
on when measurements were taken. By default, the Select All Dates checkbox
is selected, and all measurements are displayed. For more information on how
to use the timeline, see SECTION 4.1 Using the Timeline (p. 4-1).

451 Zones List

The Zones list menu can be found at the upper-left of the Map tab.

Zones | Export

Zone 1 3 pts

Zone 3 4 pts
Zane 4 6 pts
Zane 5 7 pts
Zone & 5 pts
Zane 7 3 pts
Zone 8 10 pts
Zane 9 7 pts
Zane 10 2 pts

This menu lists the zones stored on the HydroSense 11 with the number of
points in each zone. Double-click on a zone to zoom to that zone in the Map

Zone 10 2 pts

tab.
Zones | Export
Jone 1 3 pts A
Zone 3 4 pts ,_I_, E
Zone &4 6 pts —
i Zone 5 7 pts
Zone & 5 pts l:l
| Zone 7 3 pts Zonhe 2
{ Zone B 10 pts
Zone 9 7 pts Zone 4

% [

Zone editing commands are available by right-clicking on the zone in the Map
tab. See SECTION 4.5 Map Tab (p. 4-11) for more information.
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4.5.2 Export Menu

The Export menu can be found at the upper-left of the Map tab.

Data Chart Map

Zones | Bxport

Date= LU0 1o KML (Google Earth) [
To GPX (GPS Exchange)

The menu facilitates exporting map data to one of two formats. Clicking on
either of the commands will open a Save As dialog box to choose the location
of the exported file. Only the points currently visible on the map will be
exported. To export all points, select the Select All Dates checkbox in the
timeline.

KML

KML is the Google Earth file format. The .kml file contains both zone and
measurement information. Zones are displayed as colored circles;
measurements will be displayed as colored drawing pins. The color of the
circles and drawing pins will be the same as the colors shown in HydroSense 11
Support Software.

GPX

This is a standard GIS format used by many mapping packages. Google Earth
supports GPX files, but the GPX format does not allow for drawing shapes, so
only measurement information is stored in the exported GPX file. Each
measurement is stored as a GPX waypoint with a timestamp. The VWC
measurement is stored in the waypoint description.
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4.5.3 Show in Google Earth

The Show in Google Earth button is located at the lower-right of the Map tab.
This button is visible but disabled if Google Earth is not installed.

x Zone 5

Zone 9

fone T @

S

Augu:t!il Show in Google Earth

Clicking this button will open Google Earth and display the currently visible
zones and measurements against Google Earth satellite imagery.

4-15
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4.5.3.1 Zones

Zones are displayed to scale as colored circles. Circle color is determined by
the average VWC of all points in a zone. Click the zone to view an infotip
with more information about the zone.

Zone 5

Radius: 41m
Points: 1
Ave. Moisture: 3.69 %

8/29:201,151 0:15: 5504 M|

4.5.3.2 Measurements

Measurements are displayed as pin markers in Google Earth. Each marker will
be colored according to the VWC measured at that point. Click on one of the
markers to view an infotip with more information about the measurement.

Bf28/2011, 4:18:14 PM

Moisture: 2.23 %

Directions: To here - From
here
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4.5.4 Edit Zone Window

7 b
|4 Edit Zone Setiings X

Mame: Zone d

Radius: 60 m

Centre Latitude:
-19.2729206085205 | °M

Centre Longitude:

146.799575805664 | °E

Cancel Set

The Edit Zone window can be displayed by double-clicking a zone in the
HydroSense Support Software map or right-clicking the zone and choosing the
Edit command.

The following zone settings can be changed and saved by pressing the Set
button. The Set button will be disabled until a change is made to the zone
settings. Any changes made to zones on the local PC will be uploaded to the
HydroSense II on the next synchronization.

Name

This field is used to name the zone in the software and on the HydroSense 11
handheld display. The maximum length of the name is 15 characters.

Radius

This field specifies the radius of the zone in meters. This field only accepts
integers and a decimal. There is no maximum or minimum zone radius;
however, the GPS of the HydroSense II is accurate to 5 m, so zones with sizes
near this value may be difficult to locate using the handheld device.

Centre Latitude and Centre Longitude cannot be edited from the Edit Zone

Settings window. To change the location of a zone, use the Move Zone tool in
the map as described in SECTION 4.5.4.1 Zone Editing Tools (p. 4-18).
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4.5.41 Zone Editing Tools

The toolbar at upper-right of the map contains tools to control map position
and edit zones.

1. Drag Mode "Eﬂ-?

By default, the hand icon is selected, so the map is in drag mode by default.
Clicking and dragging anywhere on the map pans the view. Moving the mouse
wheel while pausing over the map zooms the view in and out.

2. Move Mode

Clicking the move tool puts the map in Move Mode. Clicking and dragging on
any zone makes the zone move with the pointer. This tool is used to reposition
zones on the map.

T Cursor: 146.23615°E , -18 71770°N:

2
-

| Zone 1 |

I Fone; fone 1 (448m),
Ave, Moisture; 32.67 %6,
Points: 1

While dragging, the position of the pointer on the map is displayed in the
upper-right of the map. An infotip is displayed to show the number of
contained points and average moisture for the current zone position.

Right-clicking anywhere on the map, or selecting the hand tool from the
toolbox, puts the map back into Drag Mode.
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3. Resize Mode *

Clicking the resize tool puts the map in Resize mode. Clicking and dragging
on any zone will increase or decrease its radius with the position of the pointer.
This tool can be used to resize zones on the map.

Cursay: 14624021°E , -18.71814°N

O3] 2

Zo ne 1 Zone: Zone 1 (1009m),

Ave, Moisture: 59.83 %,

e 3 Points: 6

While dragging, an infotip will show the current radius of the zone in meters
with the number of contained zones and the average moisture at this zone size.
Right-clicking anywhere on the map or selecting the hand tool from the
toolbox puts the map back into Drag Mode.

4. Zoom-to-Extents |:|

Clicking the zoom-to-extents button will re-center the view so that all points
for the selected date range are visible.
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Section 5. Settings and Configuration

5.1 Bluetooth Settings

The Bluetooth Adapters window can be accessed from the Options menu in the
main window.

Options

£} Eluetooth Adapters

4 Reading Colors

@ Exit ‘

The window shows a list of all available Bluetooth adapters on the local PC.

5

T ,
{ £} Choose Bluetooth Adapter &

Adapters:
GALLIUM (00:15:83:15:A3:10) | Microsoft Stack

ctivate Close

The Bluetooth adapter currently being used by the HydroSense II software is
shown in bold. If there is more than one Bluetooth adapter on the local
computer, the extra adapters are shown in normal font in the list.

Each adapter is listed in the following format:

Adapter Name (Adapter Bluetooth Address) | Bluetooth Stack Used

To use a different adapter, select the adapter in the list and press the Activate

button. The new adapter is shown in bold. This setting is saved to disk so that
this adapter will be used the next time the software is run.
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Section 5. Settings and Configuration

If the local PC does not have Bluetooth adapters connected, the following
window will be displayed.

£3 Choose Bluetooth Adapter X

Mo bluetooth adapters found!
Click here for help.

Close

See SECTION 7.3 (Ox11) BTStackError (p. 7-2) for more information.

5.2 Device Settings

Settings for the HydroSense 11 can only be accessed when a Bluetooth
connection has been established. Click the Settings button in the main toolbar.

£ HYDG5535 EB @ 1:2919 AM \D % Data are synchronised., @
[00:12:6F-02:C5:48) = sy

Discover Disconnect 1P Synchronise % Zones are synchronised. Settings

The software will first download the settings from the device.

i “ -
; £ HYD65535 a @ 13327 AM a Downloading DATAUSETTIN
(00-12:6F:02:C5:48) M .
Discover Disconnect 1B 5V Cancel ——I Settings
| | |




Section 5. Settings and Configuration

Then the Device Settings Window will be displayed.

£} Device Settings &3

Setting Version 1
05 Version 1.00

Blustooth Power O
GP5 Power ON -
Light Sensing OFF -

Backlight Period | Alwayson =

System Period Always on =
Backlight Level 0 A
Contrast Level 0 ] 94
Date Format Eurcpean (DDYMM/YYYY) =
PS5 Format Degree Minute (DDD*MM.MMMT) =
Time Sync ON -
Deficit Mode CN -

Save Load Apply Close

The device settings shown in the window will depend on the current version of
the operating system. The settings in the preceding figure are for the first
released version of the HydroSense II display operating system.
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Section 5. Settings and Configuration

Move the pointer over the labels at the left of the screen to see more
information about each setting.

| 8% Device Settings <
, ng

Setting Version 1
05 Version 1.00

s g

Bluetooth Power (OMN

GPS Power ON -

Light| The state of the GPS receiver on the Hydrosense IL This can be turned off to conserve battery life.
Turning the GPS receiver off will disable gec-tagging of measurements, and therefore these measurements

Backll cannot be viewed in the Map View or Google Earth.
System Period Always on
Backlight Level 0 -
Contrast Level 0 :| 94
Date Format Eurcpean (DD/MM/YYYY) =
GPS Format Degree Minute (DDD*MM.MMMT) =
Time Sync CN -
Deficit Mode N -
Save Load Apply Close
3 [ Ry

Change settings using the list boxes and sliders. The Apply button will be
disabled until a setting is changed. Press Apply to save the settings to the
HydroSense II.

After pressing Apply, the main window will show the settings file being
uploaded to the HydroSense II.

a Uploading DATAUSETTIMG.LC

Cancel [ || Settings

5.2.1 Saving Settings

During a firmware upgrade, the device settings of the HydroSense II will be
lost. The Device Settings window can be used to save the settings before the
upgrade.
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Open the Device Settings window, then click the Save button.

£} Device Settings

3

5

Setting Version
05 Version

Bluetooth Power
GPS Power
Light Sensing
Backlight Period
System Period
Backlight Level
Contrast Level

Date Format

1.00

ON

ON -

OFF -

15 seconds =

2 minutes

0 I"l 5
0 :| 94

Eurcpean (DDYMMAYYYY) -

PS5 Format Degree Minute (DDD*MM.MMMY) -
Tirne Sync N -
Deficit Mode ON -

Save Load Apply Close

Choose a location on the local PC to save the settings in an .xml file, then click

Save.
& Save As ﬂ
Savein: | | Releass j L= = B
= Name = Date modified Type
v Bt ) '
Places . data 8/23/2011 9:58 AM F?Ie folder
il 6/21/2011 10:34 AM  File folder
- L xml 8/23/2011 9:58 AM  File folder
Deshkiop
IJBrari&s
A
Computer
S
“w
Netwaork
4| 1 | 3
File pame: IMySeﬂings j Save I
Save as type: I)(rnl Files (") LI Cancel |
|
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5.2.2 Loading Settings

Open the Device Settings window, then click the Load button.

£} Device Settings £3

Setting Version 1
0% Version 1.00

Blustooth Power | (OR
GPS Power oMW -
Light Sensing CFF -

Backlight Period | 15 seconds ~

System Period 2 minutes ~
Backlight Level 0 ] 2
Contrast Level 0 :| 94
Date Format Eurcpean (DD/MM/YYYY) -
GPS Format Degree Minute (DDD*MM.MBMMT) =
Time Sync ON -
Deficit Mode CN -

Save Load Apply Close

Browse to the location of the settings .xml file on the local computer and click

Open.
£} Open -
Look in: | | Release j I‘j‘ '
s Name : Date modified Type
e Bt . )
e , data 8/23/2011 9:58 AM F?Ie folder
Jdll 6/21/201110:34 AM  File folder
7 ! xml 8/23/20119:58 AM  File folder
Desktop F2 MySettingsaml 8/23/2011 11:48 AM XML Docu
Libraries
A
Computer
a-é
Networlc
1 [0 | 2
File: name: |I‘vh'Seﬂingsml j Open |
Files of type: |er|| Files (" xml) j Cancel




Section 5. Settings and Configuration

The window will be updated with the saved settings. Press the Apply button to
update the HydroSense II display with these settings.

5.3 Measurement Colors

HydroSense II Support Software provides three ways to visualize data: Data

tab, Chart tab and Map tab. In each tab, colors are used to represent the value
of volumetric water content (VWC) from a measurement.

5.3.1 Data Tab

The background of each data record is colored based on the VWC measured at
that point.

11/02/2011 06:37:02

1 Unspecified Zone  -19.27407 146.80171 3858515
11/02/2011 07:36:20 2 Zone 5 -19.27285 14680182 £59,53485
5.3.2 Chart Tab

The background of the chart is colored with bands to show colors used for each
level of VWC.

Cursor: 17 February 2011 0L:5 ?:59313?.55'9%
{l :

_ |
5.3.3 Map Tab

Zones in the map are colored based on the average VWC of all the
measurements located within that zone.

Measurements are colored based on the VWC measured at that point.

N X
y T
X% \ .
| Zore 4 I| .

A
\ 4 X
X
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5.3.4 Changing Measurement Colors

The default rules for deciding on the measurement color are shown in TABLE
5-1. Default Measurement Colors.

TABLE 5-1. Default Measurement Colors
Moisture Range Color

0% < Moisture < 10% Red

10% < Moisture < 20% Light Red
20% < Moisture < 30% Orange

30% < Moisture < 40% Light Green
40% < Moisture < 50% Green

These color levels can be customized. Click the Options menu in the main
window, and choose Reading Colors.

53 Bluetooth Providers E)

Connect Synchronise Settings

}!" Reading Colors

! Exit
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Section 5. Settings and Configuration

The window contains six edit boxes and five color buttons.

#* Reading Colours £3

50
1

40

30

20

—
10
=

0

0%

Reset to Defaults Help Close

Each color button is positioned between two edit boxes. The values in the edit
boxes represent the upper and lower VWC limits for the reading color shown
on the color button between them.

In the default configuration, the color RED is positioned between the values 0
and 10. This means that measurements between 0% and 10% VWC are
assigned the color RED.

To change the levels at which colors begin and end, edit the values in the edit
boxes. The preview at the right of the window will update automatically. The
edit boxes will accept only numeric digits and will show a red outline when an
invalid entry has been made.

The 0% and 50% edit boxes are disabled; these represent the minimum and
maximum output from the sensor and cannot be edited.
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To change the colors displayed, click the desired color button to open a
selection dialog box.

¥ Reading Colours 5
5 50 50 %

_ Theme Colors

40 H EEENENR

[ II““IIII

20 Standard Colors
L EEEEE

10

L 0%

Reset to Defaults Help Close

Click one of the colors in the selection dialog box. The dialog box will close,
and the selected color button will update its background to the selected color.

To close the dialog box without making a selection, click anywhere else in the
Reading Colors window.
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At the right of the Reading Colors window is a sample chart background.

k-

/% Reading Colours 3

S0 %

50
A

40

30

20

I
10
o

0

0%

Reset to Defaults Help Close

This sample background updates automatically when changes are made to the
values and colors on the left. It shows the background to be used for the Chart
tab given the current selections.

Press the Reset to Defaults button to revert the reading colors to the factory
default selections (shown in the preceding figures).

Press the Close button to save changes and return to the main window.
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Section 6. Terms

6.1 Bluetooth Adapter

The Bluetooth adapter is a hardware device connected to the local PC that
transmits and receives radio signals required for Bluetooth communications.

On desktop computers, the adapter is usually a USB device that connects to a
USB port on the computer. If the HydroSense II Support Software is reporting
a BTStackError, check that the USB device is firmly inserted into a USB port
on the PC. The Bluetooth stack on the computer should recognize that the
device is attached.

On laptop computers, the adapter is often built into the laptop hardware so that
an extra USB adapter is not required. These laptop computers will have an
option to enable/disable the internal adapter. Usually, this function is
performed by a special key on the laptop keyboard or an extra sliding switch on
the side of the laptop. If the software is reporting a BT StackError, check that
the internal Bluetooth adapter is enabled using the hotkey or switch.

6.2 Bluetooth Stack

6.3 VWC

The term Bluetooth stack refers to the collection of code on a PC which
handles Bluetooth traffic.

HydroSense II Support Software supports the four major Bluetooth stacks
currently on the market: Microsoft, BlueSoleil, Toshiba and Broadcom.

VWC is an acronym for volumetric water content. This is a measure of the
volume of water present in soil expressed as a percentage of the total volume.
A VWC of 20% indicates that the water fraction is 20% the soil by volume.
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Section 7. Error Codes

7.1 (0x01) UserAbort

User aborted the operation.

AR W L VY g SR O B I U

13/02/2011 07:52:07 21 Unspecified Zone  -18.71829 146.22664 55.08291

3 |UserAbort: User aborted the operation. Maore Info

UserAbort (0x01)
User aborted the operation.
While: Connecting to the Hydrosense.

Version 0.8 .:

This error is shown when a connection or synchronization attempt is cancelled
by clicking the Cancel button.

%]

Cancel Synchronise Settings

o Uploading DATA:ZONES.DAT @
Cancel _ | Settings

This error does not normally indicate a problem with communications;
however, if it is displayed without the Cancel button being pressed, and it

prevents normal operation of the software, please contact Campbell Scientific.

7.2 (0x10) BTUnkownError

An unknown error has occurred during Bluetooth communications.

BTUnkownError (0x10)
An unknown error has occurred.

While: Disconnecting bluetooth.

An unknown error occurred while accessing a bluetooth device, please contact your local supplier.

& |BTUnkownError: An unknown error has accurred. More Info Version 0.8 .:

This error is shown when communication with the HydroSense II has failed
and the Bluetooth driver on the local computer did not specify the cause of the

failure.

If this error has occurred, attempt to reproduce the error a second time by
following the same steps that resulted in the first error.
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Section 7. Error Codes

If the error is confirmed, please report the error to Campbell Scientific with the
steps required to reproduce the error.

7.3 (0x11) BTStackError

No supported Bluetooth stack found on this computer.

Version 0.8 .:

| ] | BTStackError: No supported bluetooth stack found on this computer. More Info

BTStackError (0x11)
No supported bluetooth stack found on this computer.
While:

This PC does not currently have a bluetooth stack installed. This is caused by either not having
a bluetooth device installed on this PC, or the installed device is not supported by HydroSoft.
HydroSoft supports devices using bluetooth stacks from Microsoft, BlueSoleil, Toshiba and Broadcom.

The software did not find a compatible Bluetooth stack on the local PC. This
will usually occur on a desktop machine where the Bluetooth adapter has not
been connected or on a laptop where Bluetooth has been disabled.

First, check that the Bluetooth adapter is connected via a USB port, or that
Bluetooth has been enabled if using a laptop. Most new laptops have an
external button or a keyboard key to toggle Bluetooth.

If the Bluetooth adapter is connected, and Bluetooth is turned on, check
whether Windows has recognized the Bluetooth adapter. If Windows has
recognized the Bluetooth adapter, a Bluetooth icon should be displayed in the
Windows notification area.

Bluetooth Devices

Utilities ™ 1 ® B ¥ '3 11:29 AM

The Bluetooth icon should be shaded blue. Ifit is shaded grey or is missing,
Windows has not recognized the Bluetooth hardware. Please contact the
supplier of your Bluetooth hardware for assistance.

If the Bluetooth icon is present, then Windows has recognized the Bluetooth
hardware, but HydroSense II Support Software has not. Please report the issue
to Campbell Scientific.

7.4 (0x12) BTSocketError

Could not establish a connection to the HydroSense II.

] | ) | BTSocketError: Could not create a serial connection to the Hydrosense. More Info Version 0.8 .:

BTSocketError (0x12)
Could not create a serial connection to the Hydrosense.
While: Connecting to Desire HD

The software could create a serial link between the PC and the selected Hydrosense. Check that

the hydrosense is within range of the PC and make sure the Hydrosense is turned on

and has adequate battery power. Try dlicking the discover button again and make sure that this device
has a bluetooth symbol next to it in the device list. Otherwise there could be a problem with either
the PC hardware or the Hydrosense itself.
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NOTE

This error occurs when the Bluetooth adapter on the local PC is not able to
create a connection to the HydroSense II. This can be caused by the device
being out of range, or not responding to Bluetooth requests.

Try the following steps to rectify the issue:

Make sure the HydroSense II is powered on. Check that the
display is on and responsive.

Make sure that the HydroSense II is within range of the PC. The maximum
distance that the display can be situated away from the PC depends on the class
of the Bluetooth adapter used by the PC, as shown in TABLE 7-1. Bluetooth
Transmission Distance (p. 7-3).

TABLE 7-1. Bluetooth Transmission Distance
Bluetooth Class Maximum Distance
Class 1 5m

Class 2 10 m

Class 3 100 m

Press the Discover button in the software again and check that a Bluetooth
symbol is shown next to the device serial number.

'<° £ HYD04660

[00-L2:5F:02:C5:28)

4

Discover
'{g HYD04660
[00-12-5F-02:C5:28)
Discover

If a folder icon is shown instead, the software did not detect the device during
the discovery process. Restart the PC software and the HydroSense II and then
attempt another discovery.

If the device is still not discovered by the software, or if the device is being

discovered but cannot establish a connection, please report the issue to
Campbell Scientific.
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7.5 (0x21) HydrocolNoResponse

Did not receive a response from the HydroSense II.

& |HydrocolNoResponse: Did not receive a response from the Hydrosense. More Info Version 0.8 .:

HydrocolNoResponse (0x21)
Did not receive a response from the Hydrosense,
While: Connecting to remote device

The software did not receive a response to a serial request sent to the Hydrosense. This

indicates that the software is able to create a serial connection to the Hydrosense, but the

unit is not answering any of the messages sent to it. This can be caused by another device

in the area with a bluetooth name beginning with HYD, the device being taken outside of the range of
the PC bluetooth dongle, or a fault with the Hydrosense.

The software did not receive a response to a request sent via Bluetooth. This
means that the Bluetooth connection was successfully connected, but
communications after the initial connection failed.

Failure may be caused by:

e Another device in the area is accepting Bluetooth connections with a name
beginning with the letters "HYD". Check that the serial number of the
currently selected device in the software (the 5 digits after HYD) matches
the serial number printed on the HydroSense I1. If multiple HydroSense 11
units are within Bluetooth range, turn off all but one.

e The HydroSense II has been taken out of Bluetooth range after the initial
connection. Ensure that the HydroSense II is well within the Bluetooth
range specified by the Bluetooth adapter on the local PC.

e There is a fault with the HydroSense II or the PC software. If the No
Response error can be reproduced a second time, and the preceding steps
do not fix the issue, please report this to Campbell Scientific.

7.6 (0x22) RemoteFileNotFound

Remote file not found.

i
| ] | RemoteFileMotFound: Could not find a data file on the hydrosense. More Info
RemoteFileNotFound (0x22)

Could not find a data file on the hydrosense.
While: Synchronising data

Version 0.8 .:

The Hydrosense reports that it cannot find a certain file which the software is requesting. This
indicates either a software bug or a difference in software and hydrosense versions. Please
contact your local supplier.

Data and zone information are stored in files on the HydroSense II. During
synchronization, the software downloads these files from the device. If this
error occurs, it means that the remote device does not recognize the file the
software is asking for.

This can be caused by an older version of the software communicating with a
device with new firmware. Please visit www.campbellsci.com to check
whether an updated software version is available.

If the latest version of the software is being used, please report the issue to
Campbell Scientific.


http://www.campbellsci.com/
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7.7 (0x25) InvalidPacket

Invalid packet received.

E
| 3 |Im.ralid Packet: An invalid packet was received from the hydrosense. More Info Version 0.8 .:

InvalidPacket (0x25)
An invalid packet was received from the hydrosense,
While: Synchronising data

A packet was received from the Hydrosense which HydroSoft was not able to understand. This
indicates either a software bug or a difference in software and hydrosense versions. Please
contact your local supplier.

The software has received a response from the remote that is either the wrong
length or has an incorrect format.

This can be caused by an older version of the software communicating with a
device with new firmware. Please visit www.campbellsci.com to check
whether an updated software version is available.

The error can also be caused by a weak Bluetooth connection with the remote
device. Ensure that the device is well within the maximum distance quoted by
the Bluetooth adapter on the local machine. The maximum communication
distances for Bluetooth adapters are listed in TABLE 7-1. Bluetooth
Transmission Distance.

If the error persists, please contact Campbell Scientific.

7.8 (0x26) UnexpectedResponse

Unexpected response received from the device.

|
| ] | UnexpectedResponse: An unexpected response was received from the Hydrosense More Info

Version 0.8 .:

UnexpectedResponse (0x26)
An unexpected response was received from the Hydrosense
While: Synchronising data

The response received from the Hydrosense was not the response that the software was expecting. This
indicates either a software bug or a difference in software and hydrosense versions. Please
contact your local supplier.

The software has received a properly formatted response from the HydroSense
II, but it is not the response that the software was expecting. This can be
caused by an older version of the software communicating with a device with
new firmware. Please visit www.campbellsci.com to check whether an updated
software version is available.

If the latest version of the software is being used, please report the issue to
Campbell Scientific.
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Section 7. Error Codes

7.9 Reporting an Error

The following information is required when reporting an error code to
Campbell Scientific.

1) Error Code
For example: BTStackError (0x11)

To find out more information on a particular error code, prompt an infotip by
pausing the pointer over the error, or click More Info.

& |BTStackError: No supported bluetooth stack found on this computer. More Info Version 0.8 .:

BTStackError [0x11)
No supported bluetooth stack found on this computer.
While:

This PC does not currently have a bluetooth stack installed. This is caused by either not having
| 2 bluetooth device installed on this PC, or the installed device is not supported by HydroSoft.
HydroSoft supports devices using bluetooth stacks from Microsoft, BlueSoleil, Toshiba and Broadcom.

7-6

2) Steps to Reproduce the Error

For example:

1. Pressed the Discover button to discover the HydroSense I1.

2. Selected the HydroSense II device from the list.

3. Pressed Connect.

4. Connection failed with the error BTUnkownError.

Please indicate whether these steps, prior to the error, had worked as expected.
3) Bluetooth Adapter Make and Model

Please supply the make and model number of the Bluetooth adapter if using a

desktop computer. Supply the laptop make and model number if using a laptop
computer.



Section 8. Operating System Updater

The software includes a facility to update the operating system on the
HydroSense II. This can be run from the Operating System Updater shortcut
under the Campbell Scientific > HydroSense II group in the Windows Start
menu.

=

=% HydroSense II Firmware Updater o | B |

Provider
Bluetooth Driver: GALLIUM (00:15:83:15:43:10 | Microsoft Stack

Discover

Status
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8.1 Bluetooth Provider

The facility uses Bluetooth to transfer a new operating system to a HydroSense
II display. The Bluetooth provider used is shown in the upper portion of
screen. A Bluetooth provider refers to either a USB dongle or a built-in USB
chip in a laptop. If no Bluetooth provider is found, the following screen will be

displayed.
=% HydroSense [ Firmware Update‘ E‘&‘g
Provider

Mo Bluetooth provider found.

This PC does not currently have a Bluetooth stack installed. This is caused by
either not having a Bluetooth adapter installed on this PC, or the installed
adapter is not supported by the HydroSense II software. The HydroSense I
software supports devices using Bluetooth stacks from Microsoft, BlueSoleil,
Toshiba and Broadcom. Once a Bluetooth adapter has been installed, please
restart this software,

Make sure that Bluetooth is enabled on the local PC. Bluetooth can be toggled
using an external switch on a laptop or a special function key on the keyboard.
Bluetooth can also be toggled using the Bluetooth icon in the Windows
notification area. If Bluetooth is enabled and working with other devices and
the error in the preceding figure is still displayed, please contact Campbell
Scientific.

If multiple Bluetooth providers are available, click the browse button next to
the current provider to select a different provider:

Choose Serial Provider @

Providers

GALLIUM (00:15:83:15:A3:10) | Microsoft Stack

Cloze

The currently selected provider will appear in bold in the list. To activate a
different provider, double-click on its name, or select the provider and press the
Activate button. Then close the window using the Close button.
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8.2 Discovering the Device

To send an operating system to the device, it must be powered on in “boot
loader” mode. The procedure to do so is as follows:

e  Make sure the HydroSense Il is turned off
e  Press and hold the up arrow button

e  With the up arrow still depressed, press and hold the power button for two
seconds

The HydroSense II will power on in “boot loader” mode and flash the LCD
display.

The device will remain in this mode for two minutes. Return to the software
and press the Discover button. The device should be displayed with its serial

number.
Prowvider

Bluetooth Driver: GALLIUM (00:15:83:15:A3:10) | Microsoft Stack | |

Discowver

HYD65535 (00:12:6F02:C53E)
HYDZ7384 (00:12:6F02:C5:48)

Send Firmware

Discovery Complete (2 devices found).
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8.3 Sending an Operating System

Select the device and press the Send Firmware button. This will open a file
browser. Select the .a43 file for the new operating system. When a new
operating system becomes available, it will be listed in the Downloads menu at
www.campbellsci.com as an .a43 file. It is this file that should be selected in
the file browser.

=% Open g

Lok in: I 4 Downloads j L] ¥ B

H52v1.00.343

File: pame: [Hs2v1.00843 | Open

Files of type: [Intel Hex File (~243) =l ﬂl
)

Click the Open button to begin the transfer. The HydroSense II will flash the
LCD display rapidly to indicate a transfer is in progress.

(2] o]

= HydroSense I Firmware Updater

Prowvider
Bluetooth Driver: GALLIUM (00:15:83:15:A3:10) | Microsoft Stack

HYD65535 (00:12:6F02:C5:3E)
HYDZ7384 (00:12:6F02:C5:48)

Cancel

Erasing flash... (30s remaining)



http://www.campbellsci.com/

Section 8. Operating System Updater

The device will first erase the old operating system. This process takes about
30 seconds to complete.

Prowvider
Bluetooth Driver: GALLIUM (00:15:83:15:A3:10) | Microsoft Stack

HYD65535 (00:12:6F02:C5:3E)
HYDZ7384 (00:12:6F02:C5:48)

-~

Transferring (00:01:12 remaining - 2.963 kB/s) [13,378b /229,064b |

When the old operating system is erased, the facility will transfer the new
operating system to the device. This process takes about 90 seconds to
complete. A progress bar reports the transfer progress.

=4 HydraSense Il Firmware Updater_[g B |

Provider
Bluetooth Driver: GALLIUM (00:15:83:15:A3:10) | Microsoft Stack | |

Discowver

HYD65535 (00:12:6F02:C53E)
HYDZ7384 (00:12:6F02:C5:48)

Send Firmware

I

Timed cut waiting for ACK
166,972b / 229,064b
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8-6

If there is a Bluetooth error while transferring the operating system, the error
will be shown below the progress bar. The HydroSense II will turn off, and the
operating system transfer will fail. At this point, the HydroSense II will not
power normally on as it has an incomplete operating system. The device can
still be powered on in “boot loader” mode. In event of an error, repeat the
operating system transfer procedure. If the error continues, please contact
Campbell Scientific.

Provider
Bluetooth Driver: GALLIUM (00:15:83:15:A3:10) | Microsoft Stack | |

Discover

HYD&5535 (00:12:6F:02:C5:3E)
HYD27384 (00:12:6F:02:C5:48)

Send Firmware

Firmware Send Completed!

Once the transfer is complete, the HydroSense II display will power off and the
update facility will display a message indicating the transfer was successful.
The HydroSense II display can now be powered normally.






Campbell Scientific Companies

Campbell Scientific, Inc. (CSI)
815 West 1800 North
Logan, Utah 84321
UNITED STATES
www.campbellsci.com ¢ info@campbellsci.com

Campbell Scientific Africa Pty. Ltd. (CSAf)
PO Box 2450
Somerset West 7129
SOUTH AFRICA
www.csafrica.co.za * cleroux@csafrica.co.za

Campbell Scientific Australia Pty. Ltd. (CSA)
PO Box 444
Thuringowa Central
QLD 4812 AUSTRALIA
www.campbellsci.com.au ¢ info@campbellsci.com.au

Campbell Scientific do Brazil Ltda. (CSB)
Rua Luisa Crapsi Orsi, 15 Butanta
CEP: 005543-000 Sao Paulo SP BRAZIL
www.campbellsci.com.br ¢ suporte@campbellsci.com.br

Campbell Scientific Canada Corp. (CSC)
11564 - 149th Street NW
Edmonton, Alberta TSM 1W7
CANADA
www.campbellsci.ca ¢ dataloggers@campbellsci.ca

Campbell Scientific Centro Caribe S.A. (CSCC)
300 N Cementerio, Edificio Breller
Santo Domingo, Heredia 40305
COSTA RICA
www.campbellsci.cc ¢ info@campbellsci.cc

Campbell Scientific Ltd. (CSL)
Campbell Park
80 Hathern Road
Shepshed, Loughborough LE12 9GX
UNITED KINGDOM
www.campbellsci.co.uk ¢ sales@campbellsci.co.uk

Campbell Scientific Ltd. (France)
3 Avenue de la Division Leclerc
92160 ANTONY
FRANCE
www.campbellsci.fr ¢ info@campbellsci.fr

Campbell Scientific Spain, S. L.
Avda. Pompeu Fabra 7-9, local 1
08024 Barcelona
SPAIN
www.campbellsci.es ¢ info@campbellsci.es

Please visit www.campbellsci.com to obtain contact information for your local US or International representative.
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