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Assessing Vineyard Blocks and Wine 
Quality with the use of GIS tools

Dundee, Oregon  

Alena Pearce 
Willow Campbell 
GIS ll Winter 2011

What are the spatial patterns for wine quality and vineyard locations 
for Dundee Hills, Oregon? How, with the use of GIS tools, can these 
patterns be determined?

Variables: 
Vineyard blocks
Wine quality
Slope 
Aspect
Elevation

Methods:
Moran’s I
Getis-Ord General G
OLS Regression

Each winery obtains their wine grapes from a specific 
vineyard block for wine production. Our research questions 
are: 
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STUDY AREA: Dundee Hills

DIGITIZE VINEYARD POLYGONS using ArcMap Basemap (Imagery) (Fig1) and Dundee Tax 
Lots (Fig2)  

Figure 1

Figure 2
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•Resulting Vineyard Polygons

• Identified each polygon to 
Vineyard Names 

•Identified 32 of the 50 
wineries in the Dundee 
Hills AVA

•1,264 acres of 
vineyards
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Quality ratings for a time period of 2002-2008 for a total of 32 wineries 

-Exported a new shapefile with only the Vineyards where Quality Rating were offered. 
-Converted feature (polygons) to points -exhibited by the red dots in Figure 2- to 
conduct correlation analysis 

Figure 1 Figure 2
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Aggregated Quality 
Rating per vineyard 

block 

What variables 
are the most 
influential for 
differences in 

quality ratings?

10 m DEM Slope
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Aspect

Zonal Statistics to Table Tool to find mean values for all variables.    



3/14/2011

7

RECLASSED
1: North
2: Northeast
3: East
4: Southeast
5: South
6: Southwest
7: West
8: Northwest
9: North

Slope Reclassify
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ELEVATION

SPATIAL JOIN: Vineyards, quality ratings, slope, elevation and aspect 
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Global Moran’s I and Getis-ord General G ran for all variables

Results:

Moran's I General G

Slope MI: 0.014734 RANDOM GG: 0.000191 HIGH CLUSTERS

z-score: 1.225170 z-score: 2.275675

P-value: 0.220511 P-value: 0.022865

Elevation MI: 0.140069 CLUSTERED GG: 0.000191 HIGH CLUSTERS

z-score:4.481395 z-score: 1.837703

P-value: 0.000007 p-value: 0.066106

Aspect MI: -0.038991 RANDOM GG: 0.000185 RANDOM

z-score: -0.174993 z-score: 0.78815

P-value: 0.861085 p-value: 0.430220

Quality MI: -0.021252 RANDOM GG: 0.000181 RANDOM

z-score: 0.308305 z-score:0.058522

P-value: 0.757850 P-value: 0.95333
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Regression Statistics

Multiple R 0.331473

R Square 0.109874

Adjusted R Square 0.010971

Standard Error 1.947123

Observations 32

Excel Regression

Ordinary Least 
Squared Regression

Dependent Variable: Quality
Independent Variables: 
Slope, Aspect, Elevation
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Final Conclusions 

•For both the Moran’s I and the General G  (with the exception of 
elevation), our variables resulted in random spatial 
autocorrelation. 

•The R-squared value proved to be statistically insignificant for all 
of our independent and dependent variables.

•Although these test display overall statistical results, there were 
several factors that could influence our results, which may be 
addressed in future research.

Limitations and Future Analysis:
•MAUP (using taxlots vs actual vineyard locations)

•Edge Affect

•Where the actual grapes come from

•Elevation of taxlots

•Using the mean for the taxlots

•How soils affect the results

•Management practices (organic vs conventional, irrigation, etc..)

•Timeframe of our quality ratings (sample size)

•Climate (affect on quality, crop, production year to year)

•Human error
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Questions?


