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The 2010 season was one of the coolest seasons in recent memory; all regions in San Luis 
Obispo and Santa Barbara Counties experienced significant delays in vine growth and ripen-
ing, but the effects were variable depending upon location and time. The inland areas were 
generally more affected by the cooler temperatures than the coastal areas, particularly for 
the later ripening varieties. Converting degree day information into how many “days late” 
the season was makes it easier to interpret and apply this temperature information. 

Just how cool was the 2010 growing season? 

 The 2010 growing season was one of the coolest 
in recent memory, which led to a much shorter than aver-
age growing season; for many vineyards this created seri-
ous challenges in getting fruit to ripen adequately. Addi-
tional difficulties were created by an abrupt heat spike in 
late September and subsequently the early heavy rains in 
some areas. This article focuses on the very unusual tem-
perature conditions of the 2010 season, using as the basis 
for comparison the data from the temperature stations 
which the UC Cooperative Extension has been operating 
throughout the vineyard regions in San Luis Obispo and 
Santa Barbara County for the past several years. 

 The question which was most commonly asked 
throughout the 2010 season was “how many days behind 
are we?” Based on field observations most areas were 
about 2-3 weeks behind their typical phenological stages 
throughout much of the season, beginning with a late bud-
break and then continuing behind for the remainder of the 
season. This delay in vine development that was observed 
tracks the growing degree-day values for the season quite 
well, which it should considering the very important role 
that the local temperature conditions have in determining 
vine growth rates. 

Quantifying the season’s earliness or lateness as a 
difference in accumulated growing degree days involves a 
unit of measure which we don’t commonly use in general 
conversation. It’s easier and more comprehensible for 
most people to simply express differences in vine develop-
ment as the number of days that growth stages occur rela-
tive to values for “average” seasons; for example it’s easier 
to understand “2-3 weeks late” rather than “450 degree 
days less.” The former also gives a grower additional infor-
mation which can be very useful in predicting important 
activities such as harvest dates, so this is a practical and 
sensible way to express seasonal temperature relation-
ships. The graphs and diagrams on the following pages 
convert the degree-day information into “days late” values; 

the results are very illuminating when the entire season is 
evaluated this way. 

The 56 temperature stations used in this evalua-
tion are located throughout the vineyard regions in each 
county. The data from the 2008 and 2009 seasons are 
averaged together to produce a “typical” season for com-
parison to the 2010 data. In each county, the data from 
28 stations is used (each county currently has 29 sta-
tions, but two of them are too new to be included in this 
evaluation). The raw data and details on station locations 
can be accessed at no cost online; see this information on 
page four. 

In Figures 1 and 2 on the following page, the 
growing degree days (°F) for each county are shown. Each 
of these lines is the average of the 28 stations in each 
county. The average of the 2008-2009 season values is 
also shown as a reference; the 2010 values are substan-
tially lower than the 2008-2009 values, as expected. Us-
ing the same data, we can then express the difference of 
degree day accumulations as how many days late the sea-
son was, as shown in Figures 3 and 4 on page three. The 
calculation is simple; on a given a date one finds the num-
ber of degree days that have accumulated for a season, 
and one then finds the date when the same number of 
degree days were accumulated in the season being com-
pared to. For example, the growing degree-days on Oct. 
31, 2010 was 2346 for the average of the 28 Santa Bar-
bara County stations, while the same number of degree-
days was reached on Sept. 27 during the average of the 
2008-2009 seasons. Thus, the overall 2010 season in 
Santa Barbara County was 34 days behind the 2008-
2009 season average as of Oct. 31. Similarly, the 2010 
season in San Luis Obispo County accumulated an aver-
age of 2844 degree days on Oct. 31, 2010, which was the 
same value that was reached on Sept. 23 during the 
2008-2009 season average. Thus, the overall 2010 sea-
son in San Luis Obispo County was 38 days behind the 
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2008-2009 season average, as measured on Oct. 31. 

Only evaluating the standard “end of season” date 
of Oct. 31 may not represent the conditions earlier in the 
season very well. In looking again at Figures 1 and 2, note 
that the two growing degree-day lines in each graph be-
come more widely separated as the season progresses. 
This indicates that the cooler-than-average conditions were 
fairly constant throughout the season, leading to a gradu-
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Figure 1. Average growing degree-day accumulation from April 1—Oct. 31 for Santa Barbara County. Values are 
the average of 28 temperature stations. Degree-days were calculated using hourly average temperatures. 

Figure 2. Average growing degree-day accumulation from April 1—Oct. 31 for San Luis Obispo County. Values are 
the average of 28 temperature stations. Degree-days were calculated using hourly average temperatures. 

ally increasing delay in development as the season pro-
gressed. The amount of delay over the entire season for 
both counties is shown in Figure 5. This graph was made by 
doing the same calculations as shown in Figures 3 and 4, 
but repeating this for all dates from April 1 to Oct. 31, and 
then plotting the “days late” values over time as the sea-
son progressed. For both counties, the relative lag in de-
gree-day accumulation and hence the number of “days 
late” increases continually throughout the season. The 



longer the season went on, the farther behind vine develop-
ment became; thus the late season wasn’t caused just by 
having a cool spring, it was also due to unusually cool con-
ditions throughout the entire season. In particular, the 
month of October was very cool, leading to the largest 
monthly increase in the “days late” calculation; this was 
obvious in the field to those growers trying to get their last 
crops to ripen. The cool October conditions were more wel-
come for crops that were already nearly ripe, but less wel-
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Figure 3. Calculation of the number of days that the entire 2010 season lagged behind the 
2008-2009 season average, for all Santa Barbara County sites.  

Figure 4. Calculation of the number of days that the entire 2010 season lagged behind the 
2008-2009 season average, for all San Luis Obispo County sites.  

come in those areas which still had fruit that required sig-
nificant sugar accumulation. 

It is important to recognize that not all areas 
within each county had equally late seasons. In general, 
the coastal areas were not as far behind as the interior 
areas. This general pattern is shown in Figures 6 and 7, 
which map the “days late” values for the 2010 season, for 
each individual temperature station in each county. For 
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these two maps, the “days late” values for Sept. 30 are 
used, as this date is fairly representative of the main har-
vest period. The same maps are repeated again on 
pages seven and eight, but this time using the standard 
end-of-season date of October 31. Note how dramatically 
the number of “days late” increased for the month of 
October as compared to the September 30 values, again 
indicating how cool the ripening conditions were during 
October. The most affected areas of San Luis Obispo 
County fell behind nearly two additional weeks just dur-
ing the month of October. 

This series of calculations and detailed maps 
demonstrates the value in having comprehensive and 
detailed temperature data available over multiple years 
throughout the vineyard regions. You can access the 
same data to do your own calculations at this website: 

 

http://cesanluisobispo.ucdavis.edu/Viticulture/
Vineyard_temperature.htm 
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Figure 5. The number of “days late” that the 2010 season lagged the 2008-2009 season average, 
expressed over time throughout the 2010 season. For any given date, the line indicates how late the 
season was as of that date. The time periods with the steepest upward slopes of the lines indicate 
when the coolest conditions in 2010 occurred relative to the 2008-2009 seasons. 

If you find this data to be useful and would like to 
see this temperature measurement project continue be-
yond 2011, please consider making a donation to support 
its continuation. Regionally-focused projects like this are 
generally not eligible for industry grant funding, and thus 
need to be supported by the local industry directly. I am 
aiming to raise $1000 in donations to enable me to con-
tinue operating the current 58 temperature stations be-
yond 2011. Considering that this project serves two coun-
ties that together have approximately 60,000 acres of 
grapes, this dollar amount is equivalent to a little more 
than 1.5 cents per acre, which is a modest price to pay for 
the relative value of the data and information produced. If 
you would like to make a tax-deductible donation to help 
support this project, please let me know; my contact infor-
mation is listed on the last page of this newsletter. 
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Figure 6. The number of days that the 2010 cumulative degree days lagged behind the 2008-
2009 season average, as of Sept. 30, 2010, for Santa Barbara County vineyard areas. The 
shaded colors indicate the number of days that the cumulative degree days lagged behind the 
2008-2009 season average, while the white numbers indicate the locations of the temperature 
stations. 
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Figure 7. The number of days that the 2010 cumulative degree days lagged behind the 2008-2009 season average, 
as of Sept. 30, 2010, for San Luis Obispo County vineyard areas. The shaded colors indicate the number of days that 
the cumulative degree days lagged behind the 2008-2009 season, while the white numbers indicate the locations of 
the temperature stations. Station #10, near Nipomo, was slightly warmer in 2010 than 2008-2009 by this date. 
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Figure 8. The number of days that the 2010 cumulative degree days lagged behind the 2008-2009 
season average, as of Oct. 31, 2010, for Santa Barbara County vineyard areas. The shaded colors 
indicate the number of days that the cumulative degree days lagged behind the 2008-2009 season, 
while the white numbers indicate the locations of the temperature stations. 
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Figure 9. The number of days that the 2010 cumulative degree days lagged behind the 2008-2009 season 
average, as of Oct. 31, 2010, for San Luis Obispo County vineyard areas. The shaded colors indicate the 
number of days that the cumulative degree days lagged behind the 2008-2009 season, while the white 
numbers indicate the locations of the temperature stations. 
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Winter seminars and courses at UC Davis: 

Sweet, Dessert and Dried Fruit Wines 
Date: January 12, 2011 

Location: UC Davis, Robert Mondavi Institute 

Sweet wines are made from a variety of different techniques to concentrate sugar, including partial drying, 
freezing, botrytis and late harvesting. Experts from around the world will discuss these techniques.  

 

To register for the above seminar, please go to the following website: 

http://robertmondaviinstitute.ucdavis.edu/sweet-dessert-and-dried-fruit-wines 

 

Current Wine and Winegrape Research 
Date: February 24, 2011 

Location: UC Davis 

Competitive grants have funded some of the most exciting new and broad-reaching research on issues relat-
ing to wine grapes and enology. A full day of brief presentations by researchers describing their projects will be 
offered in this unique forum. 

  

Varietal Winegrape Production Short Course 
Date: March 1-3, 2011 

Location: UC Davis 

This intensive three-day course is designed as an in-depth and comprehensive study of all aspects of varietal 
winegrape production. Lectures are given by county-based viticulture Farm Advisors and Specialists with the 
UC Cooperative Extension and by campus-based faculty members of the Department of Viticulture and Enol-
ogy, University of California, Davis. The course offers reviews and updates for new and experienced vineyard 
managers, owners and others seeking an overview of winegrape production practices.  

 

To register for either of the above two classes, please go to the following website: 

http://www.extension.ucdavis.edu/wine 

  

Or contact the UC Davis Extension at: 

800-752-0881 

http://robertmondaviinstitute.ucdavis.edu/sweet-dessert-and-dried-fruit-wines�
http://www.extension.ucdavis.edu/wine�


The University of California’s 64 Cooperative 
Extension offices are local problem-solving 
centers. More than 400 campus-based special-
ists and county-based farm, home, and youth 
advisors work as teams to bring the Univer-
sity's research-based information to Califor-
nians. UCCE is a full partnership of federal, 
state, county, and private resources linked in 
applied research and educational outreach. 
UCCE tailors its programs to meet local needs. 
UCCE's many teaching tools include meetings, 
conferences, workshops, demonstrations, field 
days, video programs, newsletters and manu-
als.  

You can view or subscribe to this free online newsletter at the following website: 

http://ucanr.org/grapenotes 

About the UC Cooperative Extension 

Mark Battany                               2156 Sierra Way, Suite C 
Viticulture/Soils Farm Advisor     San Luis Obispo, CA 93401 
mcbattany@ucdavis.edu            805-781-5948 phone      
                                                    805-781-4316 fax 
 

http://ucanr.org/grapenotes�
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