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Growing Degree-Days in Pinot Noir Regions
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— | Otago 1006
— | Orange 1128
Salem 1177

—— | Marlborough 1199
McMinnville 1210

- | Santa Maria 1298
— | Burgundy 1319
—— | Mornington 1320
— | Yarra Valley 1356
Carneros 1379
Santa Rita 1456
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Precipitation in Pinot Noir Regions
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Comparison of Pinot Noir Phenology

Burgundy WHIEEE North Coast

Apr 18% (10) Apr 10t (12)  Mar 20t (15)

Aug 9t (8) Aug 17t (9)  Aug 4" (12)

Sept 26" (10) Oct 15t (12) Sept 15" (13)

v Wb

Jones, 2005; plus meta-analysis



> All varieties have
Inherent climatic
thresholds for optimum
guality and production
characteristics

> Pinot Noir exhibits
one of the most

by

product

Jones, 2006

Grapevine Climate/Maturity Groupings

<«—— Cool —»<Intermediate »<€—Warm—» % Hot »>

Average Growing Season Temperature (NH Apr-Oct; SH Oct-Apr)
13-15°C 15 -17°C 17 - 19°C 19 - 24°C

i Muller-Thurgau |
Pinot Gris
Gewurztraminer

Hiesling

Pinot Noir i
/ ! Gharﬂuna\r\

Sauvignon Blanc
Semillon
Cabernet Franc

Teinpranillo

Dolcetlo
Merot
Malbec
Viognier
Syrah ,
[ Table grapes

Cabernet Sauvignon
! Sangiovese
Grenache
Carignane
Zinfandel
Nebbiolo
i Raisins

! Length of retangle indicates the estirmated span of ripening for that varietal



> All varieties have
Inherent climatic
thresholds for optimum
guality and production
characteristics

> Pinot Noir exhibits
one of the most

by

product

» From what we know
about today’s Pinot Noir
regions, growing season
average temperatures
range from ~14-16°C, or
~ a 2°C climatic niche

Jones, 2006

Grapevine Climate/Maturity Groupings

<«—— Cool —»<Intermediate »<€—Warm—» % Hot »>

Average Growing Season Temperature (NH Apr-Oct; SH Oct-Apr)

13-15°C 15 -17°C 17 -19°C 19 - 24°C
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Pinot Gris )
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Cabernet Sauvignon
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Grenache
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Zinfandel
Nebbiolo
i Raisins

! Length of retangle indicates the estirmated span of ripening for that varietal



Climate Change, Viticulture, and Wine

» Changes in average climate structure and variability
» Warmer and longer growing seasons

» Warmer dormant periods

» Reduced frost damage (in some areas) | '

Sregoryy. Joné‘&

» Earlie (plant growth events)

» Altered disease/pest timing and severity .
» Changes in soil fertility and erosion LA
» CO, fertilization ... but wine effects?

» Water availability and timing of irrigation
(some places drier, some wetter)



Observed Climate Trends for the Western U.S.

1948-2005 and Burgundy 1945-2005

Variable Willamette North Central Buraund
Valley Coast Coast gundy
Growing Season Tavg +1.1°C +0.9°C +0.9°C +1.3°C
regary VoJones; Pl
||
Growing Degree-Days +215 +171 +160 +165
Precipitation (Ann & GS) NS NS NS NS

Additional trends include — earlier last spring frosts, later first fall frosts,
longer frost-free periods, and increases in the number of days above 35°C
during the growing season and ripening period

Jones, 2005; Jones et al, 2005



Observed Degree-Day Changes in McMinnville
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Observed Phenological Changes in Burgundy
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Observed Elevational Changes in Burgundy
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Anomalies in °C from the 1950-1999 Mean

’ a) Central Washington
411950-2049 Trend = 3.7°C

Anomalies in °C from the 1950-1999 Mean

Anomalies in °C from the 1950-1999 Mean

4 —— Linear Trend
—— Five Year Moving Average
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Year

c) Southern Oregon

*11950-2049 Trend = 2.7°C
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e) Central Coast California
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’ b) Northern Oregon
411950-2049 Trend = 2.5°C

—— Linear Trend
—— Five Year Moving Average
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Year

55

d) North Coast California
411950-2049 Trend = 3.4°C

—— Linear Trend
—— Five Year Moving Average
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Year

f) South Coast California
411950-2049 Trend = 2.8°C

—— Linear Trend
—— Five Year Moving Average

1945 1955 1965 1975 1985 1995 2005 2015 2025 2035 2045 2055

Year

Climate Model
Predictions
HadCM3

1950-2049 observed

and modeled growing

season temperature
changes

eegs,rarBfm .

2.5-3.7°C

Average growing
season temperatures
Increase 1.8°C
between the 1950-
1999 and 2000-2049
50-year periods

Jones et al, 2005



Observed and Projected Average Growing
Season Temperatures in Burgundy
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Grapevine Climate/Maturity Groupings
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Jones, 2006 ; ! Length of retangle indicates the estirmted span of ripening for that varietal



Summary

» Pinot Noir has a narrow climatic niche for
pest suitabllity, quality, and production

» Pinot Noir climates today are found at
~14-16°C (~1000-1500 GDD)

ST e QS 1

Pinot Noir regions

» Grapevines have responded with earlier
phenology of ~5-10 days per 1°C of
warming, plus a shortening of the
Intervals between events




Summary

» Meta-Analysis: ~1.1-4.5°C warming in
wine regions globally by 2050

» Best estimate ~1.7-2.2°C with plants likely
showing an additional 9-22 day shift

G R haitiessiah C

» Uncertainty issues include:
= Climate system sensitivity
= Emission scenario (already at upper end)
= Changes in extremes (1 frost, heat, precipitation, etc)
= Variability in the climate system (11)



Conclusions

» Climates have clearly changed ... along with
temperature we are seeing more evidence of coherent
changes in many aspects of Earth’s systems

» What is absolutely clear from history is that the
viticultural climates of tomorrow will not be like the

G e Eﬂ ..y t&ralrs as é W”PﬁD
EEQ/ zyal decMsx gqs ati
today, however history shows that change should be
expected

» The wine industry has tremendous adaptive capacity,
but can not achieve it without agreeing there is an

Issue and developing clear strategies associated with a
portfolio of research, policy, adaptation, and mitigation
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