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C ONNECT Services

CONNECT Wireless Monitoring

Soil Moisture & Irrigation Systems
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» System — Sensor to Desktop

)) Integration is done for you ....

" \ sensors

[
V2599 21/ 1/28/98 VA9 22098 243 2693

wireless .
software/delivery

....it is a System not just the individual components...
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» Complete CONNECT System

Field Stations Central Server End user
» «
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£ Tablets
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— A2A ASCII export server
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& addUPI XML based third-party

, { application connectivity
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C ONNECT Serwces

» Field Station Tool Box

» Communication options
» Full Integration - Ease of Use
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» Fleld Stations — Common Features

) Complete integration: each station integrates 5 components:

- Logger
- Radio
- Battery Pack

- Waterproof connectors & case
- Designed for solar panel operation

Advantages:
- Ease of installation ﬁ
i

- Ease of maintenance

- Simple pole sufficient for mounting "~ addWAVE
- Very low risk of vandalism or theft I
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» Common Wireless Communication Options

)) « Satellite
- can be sited anywhere with view of horizon

- $$$ cost of transmission

« Cellular
- Requires cellular service provider

- easy to site under coverage
- $$ transmisison costs

« Radio
- point-to-multi point
- short & long range
- $ lowest transmisison costs
- create/maintain wireless infrastructure
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» Flexible Wireless Options

Local UHF Network

)) A W @ 7ssaddwave

- (long range UHF)
Stand Alone GPRS Stations @] :' '
_ A N
A755 GPRS - (e vange b1
5 o CropConnect
A753 GPRS . /GPRS CPS/Crop CONNECT Remote Radio Networks
Hosting A 723 addll
o .
A757 GPRS ~ GPRS -~ .v J— O ]
Grksm-?: gridge T . (QZS;'Zig‘gﬁ:ﬁ)

N
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» Wide Choice of Plug-N-Play Sensors

)) * High Quality & Professional Grade Lines

* Reputable Manufacturers

McCrometer Hukseflux

Adcon Water Specialties
Streat Instruments Decagon
Irrometer ESI

EnviroPro Campbell Scientific
Acclima Stevens Water
Keller Druck INW USA

Nason OTT

Pronamic Sentek

C-Probe Vaisala

Kipp & Zonen and more ...

& N &
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C ONNECT Services

» Single Platform - Multiple Applications

» Weather / Evapotranspiration (ET)
» Disease Risk / IPM

» Frost Monitoring

» Soll Moisture Monitoring

» [rrigation System Monitoring
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» \Weather Applications

)) - Site specific weather

- ETo (evapotranspiration)
- Disease Risk Monitoring

- Degree days / IPM
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» Reference Evapotranspiration

)) - Irrigation scheduling based upon calculating
crop water use

- Penman-Monteith FAO Equation

- Crop coefficients are used to adjust
crop water use for crop type and
growth stage

- Growers use a “replacement” strategy
and irrigate with the quantity of
water used by the plant
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» Site Specific Weather

)) « Site specific weather

 Robust risk models

* Optimized control efforts

Kern

Cr_op @ '--_ /_, - , . L -
Production — L I r T T I |
Services Powdery Mildew 20060831

Maps courtesy of Crop Production Services Madera, CA
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Degree Day & Chilling Hours

)) - 5 Degree day calculation
methods

- Calculates daily and
] ] ] ]
| | | |
Events - 3000 - Standard Station =] B3 12 12 Time 24
Style -| (hours)

Date I Duration I Comments
8/1/96 Heatunit - Wine Grapes - cumulative value 2337.6 _:_l
8/1/96 Heatunit - Wine Grapes - daily value 16.5 R d k 1 h
8/2/96 Heatunit - Wine Grapes - cumulative value 2352.5 ® e a. y to WO r Wlt I I I OSt
8/2/36 Heatunit - Wine Grapes - daily value 14.8
8/3/96 Heatunit - Wine Grapes - cumulative value 2370.0 I P M D D d I
8/3/96 Heatunit - Wine Grapes - daily value 17.6 p eSt I I I O e S
8/4/96 Heatunit - Wine Grapes - cumulative value 23839.8
8/4/96 Heatunit - Wine Grapes - daily value 19.7
8/5/96 Heatunit - Wine Grapes - cumulative value 2406.7
8/5/96 Heatunit - Wine Grapes - daily value 16.9 .
8/6/96 Heatunit - Wine Grapes - cumulative value 2425.1 U &
8/6/96 Heatunit - Wine Grapes - daily value 18.3 ° S e r S et War n I n g S
8/7/96 Heatunit - Wine Grapes - cumulative value 2443.0
8/7/96 Heatunit - Wine Grapes - daily value 18.0 th re S h 0 I d S
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» Frost Monitoring

)) . Three measurement types
Wet bulb, dry bulb &

dew point
- User defined warning thresholds

- Warning Options
SMS/text
SIP (text to voice call)
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C ONNECT Serwces

» Soll Moisture Sensors

» Brands & Models
» Types of Sensors
» Soil Moisture Display

» Additonal Irrigation Sensors
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»  Soil Moisture Sensors

)) « Wide range of soil moisture sensors on the market

« McCrometer telemetry compatible with 25+ brands/models

Sentek EasyAg, EnviroSMART probes, Drill & Drop
(various lengths)

Adcon SM-1 probe (various lengths)

Streat Instruments Aguaflex

Decagon 5TM, 5TE, HS10, MPS1 & 2, Echo 5/10/20

Irrometer Watermark & tensiometers

ESI GroPoint, GroPoint Lite

EnviroPro Standard, Lite

Campbell Scientific 655 TDR %\

C-Probe various lengths %\

AguaSpy various lengths

AguaCheck various lengths

Stevens Water Hydraprobe
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» Types of Sensors

» Single sensor/probe
)) single sensor for one depth
usually requires a separate hole for each sensor

» Multi-depth probe
Multiple sensors in a single probe
access tube based
sealed and non-sealed versions

* Multi-parameter probe
moisture
temperature
salinity or conductivity
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Raw data

v

 Sortthe lines
no overlap
Sorted by depth
ADCON | addVANTAGE Pro 6.3 5
« Zoom in to see detall :
M soil haisture D4in
. 21.89 volts %gg ;.“gg Jﬁm

Displa like a soll profile
y = [l 5ol fhoisture 0%in
35.24 vol%
(Sep T, 2013 12:15:00 it}

[ soil thoisture 12in —
27.02 vol
(Sep T, 2013 12:15:00 M)

~ [l soil taisture 16in

(Sep 7, 2013 12:15:00 A}
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)) « Single Curve

* Represents whole root zone

. E ; h ap e Of S u m m e d a n d ) Trend add¥ANTAGE Pro B/ServiT ech/Training/Soil Moisture/_ServiTech Examples/McClure Field 1/Sum Trend - Mozilla Firefox

| @ apro mecrometer net/secureiend doTpancie 4444 %)

average curve is the same sl | adANEEEIRS

Taok © Window © Help - Logout

RO st 1, 2013 E=» s 5.
X 420.00 wolk

EElaRSER
* M sum

371.72 voli

(Sep 20, 2013 £:00:00 PM)

~ [l Precipitation
0.000 inch
(Sep 20, 2013 £:00:00 PM

.
) N
X
-
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Viewing curves together is very
useful

-

« Patterns in this example:
- reaction to irrigation /rain event
- depth of irrigation
- infiltration rate
- crop water use
- implied “available” water

« Patterns/Trends are useful
irrespective of engineering unit

?) Linked1 - Mozilla Firefox

‘ ¥ apro.mecrometer. et secure/compaund da Yaction=periadipane=new]_compoundiowner D=14443%addID =144448startD ate=1%2C7 520200 spanHours=1440 |

ADC®N | addVANTAGE Pro 6.3

TELEMETRY The next level of visualisation

Tools Window | Help Laogout

~ [ soil Maisture D4in -~ ]
30.10 vol%
(Sep 30, 2013 1:45:00 At}

¥ [l soil whoisture 08in
3767 vol
(Sep 30, 3013 1:45:00 AM)

W [ soil thoisture 12in
27.63 vol%
(Sep 30, 2013 1:45:00 At}
~ Il soil e
4692 v

& 16in

(Sep 30, 2013 1:45:00 Ltk
= [l 5oil thoisture 20in
49.76 vol%
(Sep 30, 2013 1:45:00 AM)

|7. Sum x
352.01 vol%
(5ep 30, 2013 1:45:00 AM)
|\7. Precipitation
0.000 inch
(Sep 30, 2013 1:45:00 &t

8412713 872613 979413 972313
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» Complementary Irrigation Measurement

-

Highly recommend to quantify irrigation delivery

* [rrigation quantity or runtime
« Distinguish between rain and 5 eI
. . M= 0.79in. lrrigation X[ 37.2 010 cm C-Probe (C)
Irrlgatlon i o 352 020 cm C-Probe () = 37.5 030 cm C-Probe (C)
[ [ 27.3 040 cm C-Probe [C) 3 17.2 080 cm C-Probe (C)
|
Fpﬂ utput part ey ;
. ; | tent, M |
« Gives consultants an edge Ol,l* ’Fh . elf‘ R
when you do not have - f iy '
eriati [press—
the grower’s irrigation et L]

schedule. ===Fh

L il il 1 il 1 1
8/14/99 8/15/99 8/16/99 8/17/93 8/18/93 8/19/93 8/20/93
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Tools | Window Help Logout

0 & W "‘"""‘E].rﬁm

Ul March 1, 2015 B -

[ [l Seil Moisture 4in (Bl - Rl
68.48 SFU 7,30 57U { ;—I
(Apr 27, 2015 B:15:00 AM)

¥ . Soil Moisture 8in H
33.215FU

[Apr 27, 2015 B:15:00 AM)

33.21 SFU|

[ [l S0 Moisture 16in
15.58 SFU 0050 |
[Apr 27, 2015 B:15:00 AM)

15.58 SFU|

il Soil Moisture 24in B
55.37 SFU
[Apr 27, 2015 B:15:00 AM)

¥ Soil Moisture 32in ]
41.93 SFU SsH

{Apr 27, 2015 B:15:00 AM)
@ [ soit Moisture 40in N

27.44 SFU

(Apr 27, 2015 B:15:00 AM)
44

i /&

@ [l Pressure absalute drp | Sprinkler Pressure Sensor

24.2 psi

{Apr 27, 2015 B:15:00 AM) .
Drip Pressure Sensar

[ . Pressure absolute sprinkler .
0.3 psi

P
{Apr 27, 2015 B:15:00 AM) l j

36415 30415 4713415 Apr 27, 2015 8:12:07 A

B Administrator manusl

Contact CropConnect Staff

by McCrometer Inc. & Crop Production Services
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C ONNECT Services

» Irrigation System Monitoring

» Pump/Flow Monitoring
» Pressure

» Well Water Level

» Fertigation
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» Types of Flow Meters

»

Mechanical propeller meters

Jnsertion” meters

Digital propeller meters

Battery operated mag meters

Full bore mag meters
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» Pulse outputs

)) « Wide range of flow meters provide pulse
outputs for loggers/recorders

« Typically provide a pulse per unit volume
example: 1 pulse = 100 gallons

* Pulses are accumulated for ever time slot then
the sum is reported

» Mechanical meters requires a transmitter to
create the incremental pulse out

© 2015 by McCrometer Inc. & Crop Production Services
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»  Other Meter Outputs

)) « Some meters can provide digital pulse outputs
- Example is McCrometer FlowCom register

- Pulse rates and widths need to match field
station capability

* Flow Converters/Computers on mag meters etc
often of 4-20mA outputs

- 4-20mA outputs typically used to read
instantaneous flow rate.

© 2015 by McCrometer Inc. & Crop Production Services



» Volume vs. Flow

In most cases only volume is monitored

v

* Flow rate is for database purposes is
typically calculated

.
[} I Owe r S al I l p | I n g rate ) Trend /addYANTAGE Pro 6,/UNL 2013/P22 - 50969 - G-068768 - AMR RG/Daily Yolume and Flow Rate - Mozilla Firefox o [m] ]

| @ spro.mecrometer.net/securejtrend.dotpanel=12314 \

ADC®N addVANTAGE Pro 6.4

TELEMETRY The next level of visualisation

« Higher water use accuracy .-

l‘.D ily Wolume gallons |+
6471798USgal 2000 000.0 US gal

» L % =

« Typical sampling period in r.;’_j;a[h " : 35;-
agriculture is 15 minutes  oo- i | o

5.0003.1t
B57.7 4.0003.7¢
US .lig.gallons/min 30003 ft
{hug &, 2013 7230 AM) 2.000 3.1t -1‘986 a.fif
1.0003.1t .
0.000 3.1
u in FLOW RATE

57.7 US.liq.zallons/min
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»  Other AMR/Pump Monitoring Sensors

)) * Pressure Sensor
1/2” NPT fitting
0-145 PSI range
1.0% accuracy FS

* Pressure Switch
1/2” NPT fitting
various threshold (% PSI and up)
indicates on/off status

« Excellent complementary sensor to flow meter
can indicate flow if meter is broken

© 2015 by McCrometer Inc. & Crop Production Services
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» Maintenance

* Minimal maintenance on AMR / BPM stations
)) - clean solar panel & field station
- check cables
- normal flow meter maintenance

© 2015 by McCrometer Inc. & Crop Production Services
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» Typically “record keeping in nature”

» Daily, monthly, seasonal usage etc.

) Trend 7addVANTAGE Pro 6/UNL 2013/P21 - 50913 - G-064584 - AMR ETG/Accumulations - Mozilla Firefox

| &0 apro.mecrometer.ne ure/trend.do?panel=12114 ‘

ADC®N | addVANTAGE Pro 6.3

TELEMETRY The next level of visualisation

Toals Window Help Logout

v . Daily volume ac-ft x

T
g | DALy
0.000 a.ft 14,000,000.0 US gal {10.000 3 7t {}
{ug 30, 2013 11:59:00 PM) 2:490,000:01U5 gal:| 6.0 3:f1 ]
12,400,000.0 US gal { 6.000 3.7t {|
o 1,600,000.0 US gal { 4.000 a.ft

Il Dty Volume gallons 200,000.0US gal { 2.000 3.7t ‘ WM—

0.0 US gal 0.0US gal { 0.0003 .t i = g \ )

{Aug 30,2013 11:59:00 PM) 200,000 2.7t $200.000 .1t {WEEKLY, MONTHLY, & SEASONAL

12 |_ Seasonal weekly runnir

0.000 a.ft 160.000 3.1t {160.000 3.1t
{Aug 30,2013 11:59:00 PM)

\

2 . Seasonal monthly runm 120.000 3.t
39.749 aft
(hug 30,2013 11:59:00 PM)

120.000 a.ft

0,000 3.t { 80,000 2.1t
2 . Seasonal running total

147.168 a.ft
{dug 30, 2013 11:59:00 PM) 40.000 3.1t { 40.000 a.ft

0.0003.ft 4 0.000 3.1t

6/17/13 TNN3 F/15/13 /2913 812413 /26113
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)) » Running totals / seasonal water use easy to set up

» Easy to track relative to seasonal allocation

) Trend 7addYANTAGE Pro G/UNL 2013/P21 - 50913 - G-064534 - AMR ETG/Allocation example - Mozilla Firefox

i & apro.mecrometer. net/secursdtrend. do?panel=14843windowF eatures=25.63.1195.585 L ‘

ADC®N | addVANTAGE Pro 6.3

TELEMETRY The next level of visualisation

Tools window | Help Logout

ST IEEREY - EEETEl~ RO

i~ . Daily walume ac-ft X 250,000 3.7t {15,000 a.ft
m

(Jun 2, 2013 12:00:00 48]

W . Seasonal running total 200,000 3.1 {12,000 a.ft
nr

{dun 2, 2013 12:00,00 Ad)

71413 T/15413 729713 8112713

© 2015 by McCrometer Inc. & Crop Production Services



Kot 3 >

e CropCormect

»  Basic Pump Monitoring

)) « AMR with addition of pressure sensor
« Can now compare flow rates and operational pressure

« |dentify problems before they become serious

) Trend faddVANTAGE Pro 6/5ervil ech/Training/Meter/CPNRD3 - Mozilla Firefox O] x|
| ¥ apro.mecrometer net/zecuretrend do?panel=148485windowF eatures=6_ 44 1339 BE3 b

ADC®N ' addVANTAGE Pro 6.3

TELEMETRY | The next level of visualisation

Tools Window | Help Logout

G| |2 -1 )| 2] 0 a3

I - S B || & & & <« [TEEEET B~ = o
v . Pressure Absolute X 1,200.0 LS. lig. gallons /min {120.0 psi §
40.1 psi 1,100.0 US. liq. gallons Amin 1110.0 psi {

(hug 31, 2013 2:45:00 PA)
1,000_0 LIS liq_gallens fmin {1000 pei |

~ . Flaw [gpm) 900,05, lig,gallons min | 20,0 psi |
199.7 #00.0 LS. liq. gallons imin 1 $0.0 psi {
US.lig.gallons/min

thug 31, 3013 2:45:00 Fi) T00.0 LS liqy gallons fmin 1 0.0 pei |
N T A—

0.0 US lig.gallons dmin { 50.0 psi {

4000 LIS lig.gallons dmin 1 40,0 psi |

0.0 US liq.gallons min { 0.0 pei |

00.0US lig. gallons

100,005, lig. gallons Amin { 10.0

0.0US liq.gallons imin 4 0.0 psi |

3728713 8729/13 sl 31, 2013 2:44:38 P

5 2001-2013 Adcon Telemetry GmbH. All right: & e
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Problem & Correction

=) Trend1 - Mozilla Firefox =[O =]

| @ apro.mccrometer. net/secure/trend. do?panel=rewl_trend e |

ADC®N ' addVANTAGE Pro 6.3

TELEMETRY The next level of visualisation

Tooks Wind ow Help Logout

=le R & EI'« PRI o5t 20, 2004 B s ->||

v . Flow rate 200,05, Fiq. gallons fimin
0.0 US_liq. gallonsfmln
[dug 20, 2004 1:51: A

W . Post-filter pressure

A=

0.2 bar %
“‘”g 10, 2004 1:31:43 Pit) 150.0 US.1iq. gallons fmin

I . Pre-filter pressure
1.7 bar
(.\\ug 20, 2004 1:51:43 P}

100,0 U5, g, gallons fmin

50,0 U5 lig. gallons /imin ‘/R/'\—A\'_j

1.0 s, l1q gallons:‘mwnﬂ] 2 har{_@

4:00 A4 S:00 ik 12:00 Pi f 04 & pan| 00 P

0.0 U5 Jig. gallons fmin
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) - Water level
Canals
Res ervo | s / p on d S m,.-"Demu Data 2004,/ Central pump fllow well - localhost:10006 =10l x|

File Edit Tools Window Help
Wells O- 8 & | 06 & august 1, 2004 ;l B ol b oays vI”

Deep We” @ |§ J Pump Central pre-filtar | 150.0 7

34.2 bar (372404 2:31 AMD

‘lvfs« @ _I Fump Flow 125.0 +

\\\ 21.2 gallonsfmin (B/2/04 2:31 A d
Tl

[@ Wl wen vepth central 1000

-17E.2 f (202004 2:21 Al

TS50 W

 \Water Meters

500

25.0

| . : . : : |
80104 Bi2i04 /204 8:25 AM |arzing
Modified HC ]
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» Fertigation and Small Line Size Meters

)) * Flow meters for smaller lines
Monitoring individual irrigation blocks
Typically ?4” to 3”

e Ultra small line size

« fertigation systems

* 1/8” to 74’ lines (\ |
- combine with pump data to monitoring J Q |
injections rates and quantities =

© 2015 by McCrometer Inc. & Crop Production Services
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Water use data from

)) flow meter compared

against ETo/ETc

) Linked /addVANTAGE Pro 6/5eim Ag Technologies/Test Data/HHD/Comn 201 4/ETc ¥s. Inputs - with Net Water Balance - Mozilla Firefox

| ¥ ter net/se

DC®N ' addVANTAGE Pro 6.4

TELEMETRY The next level of visualisation

Toals Window | Help Logout

* Irrigation by block

p.lrgt Rairfall
4.1
L] (hug 10, 2014 9: 20 ad)
* Inches actually applied  cmwswmmm = =
0.96 in

can now be compared e —

1.157 inch

.
Wlth E I (hug 10, 2014 10:00 A )

Il 4 .
0.00 in

e« Can be done daily @ @— @ @ o T
y, 1= . Daily Met Water Balane—/% 1,90 in
1.35n

-0.19 in

kI {ug 15, 2014 12:00:00 AM] e
wee y etc =
. 0504
0,250 -

0.00 70 1'—'_* - -— p

0254
-0.30n
0754
1.00 90

711404 7304 e 14, 2014
ight ©2001-20 | Telemetry GmoH, Al righ v
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