Applications of GIS analysis in
determining hops habitat in Oregon and
the risk of powdery mildew
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http://www.minnpost.com/markneuzil/2008/01/14/550/price_for_hops_used_to_make_beer_is_going_up_and_you_know_what_t
hat_means

What are hops?

« This flower is exclusively used for beer.

» Akeyingredient in beer
« Addsflavor and acts as a preservative
« Volatile hops agriculture directly influences beer cost
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http://brewpublic.com/tag/lisa-morrison/

hittp://www.spiceworld.uk.com, product_info.php?products_id=1220




Why Oregon?

« The ideal hops growing
environment:

— Is between the 35 and
55t parallel

— Has ample moisture

— Has no more than 150 days of frost

— Has warm summers

— Has sandy loam soil, with a pH of 6.5 to 7.5
« The valleys in the Northwest are perfect for hops

agriculture

Portland has the 24 most
breweries in the country




Model for assessing ideal hops
habitat in Oregon

A multi-criteria decision making process
Factors:
 Elevation: below 3000 feet
Slope: under 8 degrees

Graticule: nearest to 45T parallel

Precipitation: 30 inches per year

Vegetation environment:
woodlands/grasslands

Data Management

« Clipped all layers to Oregon boundary

o Used “mosaic to new raster” tool to
combine 9 DEMs

« Simplified vegetation data
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Derived Layers

« Slope analysis

I 0- 2800329111

I 2800329112 - 7.700905056
[ 7.700905057 - 12.95152214
[ 12.95152215 - 18.20213922
[ 1820213923 - 23.80279744
[ 23.80279745 - 29.40345567
I 29.40345568 - 35.35415503
I 3535415504 - 42.70501894
I 4270501895 - 89.26049042




Reclassify

» For weighted overlay, all data inputs must
have discrete, rather than continuous

values

Analytic Hierarchy Process (AHP)

How important is A relative Preferenceindex elevation slope  graticule precipitation  vegetation
toB? assigned
equallyimportant 1 elevation 1 1/5 1/3 1/7 3
moderately more important 3 slope 5 1 3 3 7
strongly more important 5 )
graticule 3 1/3 1 1/3 3
very strongly more 7
important precipitation 7 1/3 3 1 7
ovemrrsi)[g:ixfxll{more 9 vegetation 1/3 1/7 1/3 1/7 1
criterion geometric mean weight
elevation 0.491 0.069
slope 3.160 0.444
graticule 1.000 0.140
precipitation 2.178 0.306
vegetation 0.296 0.042
sum 7.120 1.000




Weighted Overlay

Downy mildew and hops
production

« Downy mildew

— Thrive in moist habitats,
humidity, rain

— 65 degrees is ideal temp.
— Older hops is not as sensitive




Future Research

« Use true data of hop farms to validate model

« Compare yearly crop yield with the year’s climate
« Extrapolate, using an almanac, how upcoming
weather patterns may affect crop yield
 Continue to map the occurrence of powdery
mildew, what factors are causing powdery
mildew to destroy crops, and when and where is
this not as much of an issue

OREGON
BEER WEEK

Limitations

« Not enough data e | |
« Day-to-day weather data CThemmesie
e Current hops farms
« Indirect uses of data, i.e. using vegetation
as an indicator of soil suitability
« Arbitrary ranking of factors

« More research about how powdery mildew
effects hops, and what perpetuating
conditions are the most important
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Questions?

http://wwi.ars-grin.gov/cor/cool /hops html




