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NCEA'’s irrigation research W & +:M

B Knowledge Management System for Irrigation (KMSI)
B SISCO - surface irrigation modelling

B Automation through commercial control systems (Rubicon,
WISA, Valmont, Lindsay-Zimmatic)

B VARIwise, site-specific irrigation decision making
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B Suite of tools funded by the Queensland
Government as part of the South East
Queensland Irrigation Futures project

B Centralised online decision support tools for
iIrrigation, nutrient and energy calculators with
benchmarking function to compare across
catchments, systems and industries

B Also has simple calculator tools with simple
input/output interface

M For growers and industry consultants

kmsi.usg.edu.au
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Irrigation Performance Audit and Reporting Tool (IPART)

B Assist in the evaluation and collation of infield irrigation application system
performance data

H There are currently 1358 records in the database collected between 27-11-1995 and 27-11-2016
Solid set Y

Statistics of Total (all cans):

Region No. of Records || Application System No. of Records ‘Crop (Top 10) No. of Records
Distribution “"ifﬂrmit"f [%} 81.35 Qld 849 Travelling Gun 120 Pasture - Dairy 191
. . . NSW 28 Travelling Boom 34 Nursery - Other 124
Coefficient of Uniformity (%) 88.45 Vi 14 Side ol % Lucerne 7
. w . WA 6 Hand Shift 31 Turf - Couch 50
"""mum Denth Apﬂllﬂd [mm} 5-? NZ 1] Solid Set 287 Nursery - Protected 39
"ﬂxl-ml.lm Dﬂﬂth Aﬂﬂ"ﬂd {mm} 12.0 SA 0 Lateral Move 42 Flowers - Other 30
Tas a Centre Pivot 232 Cotton 26
Average Depth Applied {mm) 5.8 Drip &0 Tree - Avocado 2
Microsprinkler 103 Sugarcane 20
Average Depth Applied in Lowest Quarter (mm) | 7.2 S %

100
Statistics of Total (Effective cans): ot i i i
g® E l 2
- - - - - g m_ L}
Distribution Uniformity (%) 81.60 -; 8
Coefficient of Uniformity (%) 88.44 5’: g
z of
Minimum Depth Applied (mm) 5.7 3 wf ’
Maximum Depth Applied {mm) 12.0 . ?; .
Average [}eﬂth Appll—e{l {mm} 8.7 : vaall.:ngﬁm Tnvélhxllanmn Sidelllull Hﬂnli:shlﬂ Sulin;ht Laleu]l.ane Cenh;?ivo‘k D:'ip Mcms;::inhn
Average Depth Applied in Lowest Quarter (mm) | 7.1 e




KMSI - IPERT it

Irrigation Pump Evaluation and Reporting Tool (IPERT)

M Assist in the evaluation and collation of on-farm irrigation pumping system
performance data
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SEARCH RESLILTS:
Origanisations Growens S & Motor Combi ,
ALL s
atchme Hlaction Date
AL m 1-1-1995 b £-9-201
871 matzhes o
Flow Rat Total Energy Dverall Energy
Hame (1) Dynamic  Consumpiion  Efficiency Cost ($/ML) Consimmption
Head (m)  (kWh} (%) (kWML m)
MarETRI 0,14 B 6.7 2 L
Yan 5 1222 6831
Mea §3.1 i 156 ! 4.8 92
Mags il 324 56,0 LY
.\"’”_: """ 4 35 1848 3

|ﬁ 45 Grower3 Otherplace [rée- Ithes

e Flow el
-0 Name/ID Oroanisation  Crop Sife Catchment Dotz Rale T Consmmption Efficiency Cot
(/sec) {m) (kwh) (%)  [$/ML)
ﬁ & Grower1 Eggplace Eggplant CreekPump G, Borderfvers 14 i 62 5282 6608 176 1317
@ 43 Grower2 Treeplace .r-,;ﬁ Smakdam  Chd, Borderfires A




KMSI - MIM

Assists farmers in managing their metered water
usage through provision of meter readings, farm
and field information.

Mobile friendly

H:I_ll Field(s) summary
Water year
2016
F1 H
Crop Asparagus
Depﬁh water A
applied
Rainfall 143 mm
Crop water 714 mm

requirement
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ik NCEA

EPD Add / Edit Crops

i) a

i Harvest
Field Name Crop Name Date
F1 Asparagus 16/11/2016
F2 Avocado 16/11/2016
F3 Banana  ,,.10/2016
(ratoon)

< Add Crop or Field

@ Add / Edit Meters
@ Meter Reads

‘D" Summaries




eduling Irrigation Diary (SID)

Irrigation recording and scheduling features based
on evapotranspiration (ET)

~ B Web based tool, also available in iOS and Android
with the Augmented Reality feature

B There will be demo during the field day

£ Prev Graph bundy tomatoe...

Field: roma (Tomato)
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< Step1a  NCEA Demo Step 3 >

Setup Farm Report

< = >

MON TUE WED THU FRI SAT SUN
23 NOV 24 NOV 25NOV 26 NOV 27 NOV 28NOV 29 NOV

mm of rainfall from Wm2000

122 0 0 O O 0 O

mm of irrigation from Fallow Cotton VN

O 0 0 O, 0 OO

TOTAL IN-SEASON RAIN TOTAL IRRIGATION
1058mm 607mm

IRRIGATION DUE IN ACTUAL HARVEST DATE
INE) Not yet harvested »

overdue

IRRIGATION, DAILY CROP CUMULATIVE
RAINFALL & WATER CROP ET &
SOIL REQUIREMENT IRRIGATION
MOISTURE

mm of irrigation from Steve's Forage SorghumVv




SISCO - surface irrigation Sy | A NCEA

B Tool for modelling furrow & border check irrigation
B Needs good field measurements

B Can predict distribution of water across field
W Enables users to optimise performance
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Automation systems :

M First step = Remote control
B Second step = Automated control
B Third Step = Smart automated control

& FarmConnect

Welcome, Joseph Foley (JFOLEY)
Currentirrigator: Carolan, Steve || Current Property: Waverley [ | Show

sl B = B & 28

W) Mapping

Protection Commands Windows Charts Help
e B
o @. 0.0 mH20

Selected Device:  LevelSensorGED02BSN10D4(Label: Level Senso|

A Device Data

Mop  Satellite

o &

|Mainline Pressure: 0.0psi | [Flow -RATE : ~ 0.0 / 17132971 | Flow ~TOTAL : ~0.0 / 1713257

L |

I
| Last Update: 20 May 1207




Furrow in Sugarcane

Using WISA control systems
a) Linear actuators on valves
b) Pressure sensor in cylinder/pipe

A




W in Cotton

>

Secondary
head channel

Bay Drive™
op ate in

| . . .. . 2l - —— L Primary Channel h
for flow meas.

75mm (67.7 ID)

and control of 3 HDPE pipes -
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Furrow in Cotton 8 | ik NCEA

Current Questions?
B Channel and pump control
® How to estimate spatial soil moisture?

—

‘M Spatial variability of rain? § — M«/@‘:s: ~
;’"‘ " y 5';;" . /
/ / |

J‘;I i Secondary
/;‘ / ‘ channels

M Sensing advance?

|
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| B Channel check
R

station . Depth

ii Set 3 probe in
/ - secondary
Depth

probe in
primary

x

Depth
probe in Supply
secondary channel

9lana|Rropertyinformation=2013
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ation advance monitoring

M Thermal and visible camera on 10 m tower
- B Upload image on motion detection

Camera tower Thermal images from head ditch

TR
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VARIwise: site-specific &5% |l NCEA
irrigation control system | ek

Control strategies

14

/ Surface irrigation system Overhead irrigation system \
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Sensor-based Model-based

[1. Sensors\ GControI strategy\ / 3. Real-time \ control strategy

O1 point O3 points @10 points W44 (All) points
- convert data to irrigation adjustment
- fixed sensors mp| irrigation application Model calibration :
- historical maps - sensor or model- - actuators to apply -
- on-the-go sensors based irrigation

.
o

- model-based
control needs
calibration with
infield data

Soil moisture (mm)
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Camera-based sensors
Smartphone camera

Height from quad Canopy cover
bike sensor from cameras

0 Height (mm) 250

-



Control system implementation & i NCEA

on centre pivot
Re’él-time camera-based plant sensing to update irrigation:
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Control system implementation:“ | jji NCEA
for surface irrigation '

Crop growth and  Soil-water, weather Control strategy determines
fruiting _irrigation volumes
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Conclusions

M Tools developed for growers, consultants and
automated irrigation data management and
processing

® Used for manual or automated management
B Next steps:

B Evaluation of SISCO and VARIwise control
strategies at cotton, sugarcane and dairy
pasture over next two years
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