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Today’s Presentation

1. Introduction to TWE and the Sustainability Team

2. GIS & Precision Viticulture at TWE
3. Examples from around the Business
4. Our Challenges and Strategies

5. ArcGIS Online

{@ TREASURY WINE ESTATES




) o AT s
X e




Our core functions

Sustainability
&
- environment

Innovation &

Sustainability trials

Technical
support
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Our Global Footprint

= 10 Wineries = 1 Winery » 8 Wineries = 2 Wineries
= 49 Vineyards = 2 Vineyards = 78 Vineyards = 8 Vineyards
= 4,002 Planted Hectares = 145 Planted Hectares = 8,939 Planted Hectares = 339 Planted Hectares
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GIS & Precision Viticulture at TWE

« Plant Cell Density (PCD) Mapping / Zonal Mapping — split picking

« Site Mapping — vineyard blocks, site infrastructure, natural resources, etc.

« Asset Management — people, machinery, equipment, grapes, mobile assets, etc.
« Mobile Mapping — vineyard assets, pest & disease

« Disaster Planning & Management — bushfires, flooding, P&D

« Precision Viticulture — John Deere & TopCon

* Winery — tank optimization, risk management

« Sales, marketing and demographic analysis
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In the Vineyard
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drives wine quality

Precision Viticulture

exploits vineyard




Building our knowledge

Zones

I Higher vigourlyield
Il Lower vigourlyield

> Yield 2005

Yield (t/ha)
PCD Bulk conductivity B |
Il 7 B 2004 12 15 18 21 24 27 30
Low Med High Low High 2005 11 13 15 17 19 21 23
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Imagery

Plant cell density (PCD)
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Optimal quality outcomes
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PCD & Zonal Mapping

Harvester Shape File Split Harvest - 2 Zones
PCD: Quantile, 9 class spiit
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Harvester Shape File Split Harvest - 2 Zones
PCD:  Quantile, 9 class spiit
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Coonawarra Digital Elevation Model
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Coonawarra Digital Elevation Model
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Coonawarra Digital Elevation Model

Vineyard Office

Wynns Winery

Penola
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Coonawarra Digital Elevation Model
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Making decisions

Frost fan placement - PV application
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Disaster Management
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Bushfire Disaster Management
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— January 2015

Ires

Adelaide Hills Bushf
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cloud

Gulf St. Vincent

Temps Rain S Sun Max wind gust 9:00 AM 3:00 PM
Jan-15 Day Min Max Dir Spd Time Temp RH Cld Dir Spd MSLP  Temp RH Cld Dir Spd MSLP
EC °C mm mm hours km/h local © % 8t km/h hPa © % gt km/h hPa
1 Th 151 37 0 123 WNW 31 1458 239 43 sw 11 10121 342 20 NNW 9 10093
2 Fr 232 441 0 131 W 41 1119 349 12 N 17 10094 428 10 NW 20 1006.7
3 Sa 244 382 0 8.9 sw 56 14:44 292 33 PSSWlIEE 10058 354 17 sz 10073
4 Su 177 305 0 136 s 33 051 216 51 SSE 13 10164 289 33 SE 13 10148
5 Mo 182 349 0 434 13 ESE 50 2257 241 45 Calm 1016.7  32.4 28 SE 13 10147
6 Tu 237 394 0 102 134 ESE 48 2333 302 31 PENEN T 10154 38 25 Sl e 1013.1
7 We 27 42.2 0 10.8 8 w 46 1755 351 29 N 17 1011.8 394 23 WNW 17 1008.7
8 Th 218 272 74 7.6 13 ssw 52 712 223 94 s 9 10105 256 64 N 15  1008.6
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Adelaide Hills Bushfires
January 2015
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Pinery Bushfires
November 2015
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Frost Management
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Frost Management
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Frost Management
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In the Winery
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Visualising harvest in real time
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Harvest Transport Winery Map

ACTIVE HARVESTERS (TWE ONLY)
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Winery Baume dashboard:

Harvest Transport Winery Map Weather 25/02/2013 10:32:29 AM (CST)
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Click on a block, truck or harvester for more information.
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In the Cellar Door
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Region Mapping
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Vineyard Planning — Hazeldene & Deer Farm (Victoria)
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Vineyard Mapping
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Sales, Marketing & Other
Business Units
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Sales & Marketing — Produ
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Sales & Marketing — Sales Volume by Postcode

i
Melbourne CBD
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Sales & Marketing — Sales Volume by Postcode
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TWE - Inner Melbourne
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Precision Viticulture
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Image analysis for accurate yield estimation

(c) Raw images (d) Detected berries
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Auto-steering of tractors on the horizon for Viticulture

 Controller
e GPS

* Auto-steer
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Future tractor operations to be controlled from the office
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Remotely Piloted Aircraft (RPAS)
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SUS TECH PRES Drone video.wmv
SUS TECH PRES Drone video.wmv

Challenges & Strategies




Our Challenges:

« Data-rich company: how to turn data into information
* How to deliver information to relevant stakeholders

« Geographically disparate (global)

 Single Point of Truth

 |IT limitations — support, training, infrastructure

* People
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How does this affect a business?



GIS Data Management

Our Challenges:

« Data-rich company: how to turn data into information
« How to deliver information to relevant stakeholders

» Geographically disparate (global)

« Single Point of Truth

« IT limitations — support, training, infrastructure

* People
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ArcGIS Online at TWE

* Provides a central data repository

» Accessible to the entire business

« Leverages existing technology

« Range of applications and solutions

* Mobile enabled

* Integrates with other IT / GIS platforms

« Easy to use / easy to train = self-sufficiency
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ArcGIS Online at TWE

How we use it:

 Block boundary mapping

Pest & Disease mapping

Operational deployment — mulching, weed management, fertilizer application, etc.

Asset management

Irrigation asset mapping and maintenance

Phenology mapping
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ArcGIS Online — Vineyard Mapping

& TWE Vineyards

Dave Gerner for ESRI Directions Presentation
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ArcGIS Online — Vineyard Mapping
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ArcGIS Online — Vigour Assessment
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ArcGIS Online — Irrigation Asset Mapping
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ArcGIS Online — Pest & Disease Assessment
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ArcGIS Online — Pest & Disease Assessment
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