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Viticulturists, managers and winemakers use the 
digital aerial imagery to analyze grape canopy density 
prior to harvest, leading to more efficient operations 
and ultimately, better wine. In order to show real-time 
vineyard conditions, the entire process – from imaging 
to georeferencing, mapping and geodatabase updates 
– must be completed in just one month’s time. Because 
of the short time frame, a rapid and accurate workflow 
is imperative for the winery’s Precision Ag Specialist, 
Jennifer Smithyman.

The combination of the Wacom interactive pen display 
with ESRI software has proved to be the ultimate 
method for Smithyman to manipulate this aerial 
imagery. The DTZ-2100 pen display enhances many 
of the features included in the ArcView software suite. 
Smithyman can move quickly through editing sessions 
to select coordinates, snap vertices, or place points, 
drawing directly on the Wacom’s 21-inch LCD screen. 
The interactive pen provides a natural feel and pixel-
perfect accuracy as images are snapped into place. 
Prior to obtaining the Wacom pen display two years 
ago, Smithyman used a trackball, which was not only 
tedious, but lacked the DTZ-2100’s precision. 

“I can complete a typical georeferencing project 20 
percent faster with the Wacom pen and monitor, 
compared to the trackball method,” Smithyman notes. 
“When I georeference these images, I’m basically 
rubber-sheeting them using Ortho and our vineyard 
outline data. I’ll take approximately 14 points to get  
each image georeferenced, and with the DTZ-2100 
in my workflow, I get a lot more accuracy. These 
performance benefits are invaluable, especially during  
our massive crunch time right before harvest.”

The Wacom pen display’s precision is crucial for 
identifying differences in canopy density in the 
vineyard that are revealed when the aerial imagery is 
converted to the NDVI format (Normalized Difference 
Vegetation Index). The NDVI format displays the 
photosynthetic output of plants, based on their 
spectral bands in aerial imagery. The DTZ-2100 pen’s 
accuracy makes it possible to pinpoint specific plants 
easily, so their fruit can be picked separately to take 
advantage of certain flavor characteristics.

“We’ve found a correlation between the size of the 
canopies and the grape flavors,” Smithyman says. 
“Many of our winemakers have preferences, such as 
grapes with more vegetal characteristics and others 
prefer more fruit flavors. Because the Wacom display 
allows our georeferencing to be so accurate, we can 
divide the vineyard into different zones for separate 
picking to give the winemakers what they want.” 

Smithyman also speeds up her georeferencing 
workflow by employing user-assignable ExpressKey™ 
buttons, located on the bezel of the interactive pen 
display, to create shortcuts for frequently used tasks. 

With the Wacom pen technology, the winery’s use 
of georeferencing data has increased steadily. Field 
crews now use Trimble units to gather information 
year-round to track frost problems, plan new vineyard 
sites and identify pest infestations. “The capabilities 
of the DTZ-2100 with aerial imagery have impressed 
everyone here,” Smithyman concludes. “My overall 
workload has grown steadily. At harvest time 
particularly, there’s no way I could get it all done in 
such a short time frame using a standard monitor and 
a trackball. The DTZ-2100 has been a lifesaver.”

Wacom Interactive Pen Display & 

ESRI Software Map Aerial Imagery 

at Ste. Michelle Wine Estates

Every year at harvest time, a plane with a multispectral camera flies over the vineyards of 
the award-winning Ste. Michelle Wine Estates to capture detailed images of 3,500 acres of grapes 
in Washington and Oregon. This aerial imagery is delivered in hundreds of 20-acre blocks and then 
georeferenced in ESRI’s ArcView software, using a Wacom DTZ-2100 interactive pen display. 
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Marin Municipal Water District  
Turns Red-Lines into Efficient Green 

Workflow with Wacom Interactive 

Pen Display

STREAMLINED, INTEGRATED 

WORKFLOWS

Gavin McGhie, GIS Coordinator at MMWD, worked  
within the agency’s IT department in conjunction with  
the engineering department to find a digital solution 
for red-lining and processing information. After testing 
multiple touch screen options, McGhie was introduced 
to the Wacom DTZ-2100 interactive pen display and 
a solution was found. “It was clear from the start that 
Wacom’s direct pen-on-screen technology would 
eliminate the paper trail, reduce backlogs, shorten the 
work cycle and enable us to have red-lined changes 
reflected across the enterprise 24 hours after they  
are made. It is exactly what we need to modernize  
our workflow.” 

Traditionally, MMWD engineers would return from the 
field, grab a 2-by-3 foot paper drop sheet and red-line 
it with a colored pencil. Then, another person would 
update the GIS information using ArcGIS and reprint 
the sheet. With 400 drop sheets gridding the district’s 
system, the process wasted paper, plotting time and ink.

“By allowing workers to red-line directly on the computer 
screen, the interactive pen display will eliminate paper 
from the GIS process, greatly improving efficiency 
throughout the entire system, significantly reducing 
costs,” says McGhie. “I estimate that MMWD has been 
replacing between 100 and 200 drop sheets annually. 
With Wacom in the workflow, we probably won’t be 
replacing any.” 

Wacom’s innovative technology allows MMWD 
engineers to draw directly on the 21.3” LCD monitor, 
providing comfortable, efficient and fast input. 
The display sits in a central location in the MMWD 
engineering department, where anyone can access it. 
McGhie says that everyone who has used the Wacom 
display found it to be an easy-to-use, non-intimidating 

solution. “Once they locate the area they’re making 
a notation about, it’s as easy as writing on paper…
except Wacom pen edits are simpler and don’t 
smudge,” he says.

From a risk management standpoint, digital red-lining 
will further MMWD’s document management goal 
of archiving paper in favor of electronic versions. 
“We know as well as anybody that if the paper is 
destroyed or lost, you’re out of luck. Digital input with 
the interactive pen display definitely flows into that 
document management philosophy,” McGhie says. 

Wacom’s interactive pen display will also shorten 
the work cycle by enabling MMWD to update its 
GIS database within 24 hours, eliminating backlogs 
and ensuring everyone is using the same, and most 
current data. Instead of waiting days for drop sheets 
to be reprinted, every night an administrator will 
convert digital red-lines into a GIS shapefile format  
for display to all enterprise users the next day.

“With paper, the red-lines keep building up, and we 
sometimes have as much as six months of red-lining 
on a single drop sheet without having that applied 
to GIS,” McGhie says. “When this happens, the field 
crews and everybody else depending on GIS aren’t 
seeing the most current data. However, with Wacom’s 
interactive pen display in our workflow, there is no 
doubt that our overall efficiency will increase  
system-wide. You really can’t put a price on that.” 

Like many water agencies, the Marin Municipal Water District (MMWD) has used a traditional paper-
based workflow integrating ESRI’s ArcGIS software for design, tracking and information updates throughout 
the 147 square-mile system. With 190,000 customers in south and central Marin County and nearly 1,000 
miles of potable and recycled pipelines, MMWD is constantly updating its GIS data, resulting in an influx of 
paper usage, data management risk and certain inefficiencies. To streamline its workflow, MMWD turned to 
Wacom interactive pen display technology for a completely digitized solution.



Wacom interactive pen displays are an ideal choice for GIS professionals because they  
offer an unprecedented level of control, comfort and productivity. The pen allows you to 
navigate, digitize or annotate maps and images faster and with more accuracy than other 
input devices by working directly on the screen in a natural way.

For more information on how Wacom can help you revolutionize your GIS workflow,  
visit us at: www.wacom.com/GIS or www.esri.com/wacom

© 2010 Wacom Technology Corporation. Wacom is a trademark of Wacom Company Ltd. All rights reserved.  
All other trademarks are property of their respective owners.

• Work directly on the surface of the LCD display with pen in hand
• Create content faster
• Draw and draft intuitively

create.

• Easily query your GIS by placing pen on screen
• Navigate software with the natural control of a pen
• Integrate pen interface with software dashboards

consume.

• Red-line and ink notes just like pen on paper
• Update GIS with content from other departments & share throughout the enterprise
• Democratize access to GIS with a user friendly interface

collaborate.


