
 
 

2005 Weather Summary for 
Two Blondes Vineyard 

 

 
 

Prepared by: 
Mark Greenspan, Ph.D. 

Advanced Viticulture, LLC



2005 Weather Summary for Two Blondes Vineyard 

Advanced Viticulture, LLC Page 2 April 7, 2006 

 
Introduction 
This is a weather and climate summary for Two Blondes Vineyard based on measurements made 
during the 2005 growing season. This report is not a climate survey and does not purport to 
represent climatic characteristics of the vineyard sites. A climate report requires many years of 
data while this weather summary uses only the weather data that is available from the automated 
temperature data loggers that have been installed in the vineyards. 
 
These data represent an archive of historical information that will be built upon as time 
progresses. To fully exploit the weather data set, it is imperative that a viticultural and wine-
quality data set be built simultaneously. The data set should include phenology, yield and yield 
components, fruit exposure assessments, wine quality assessments, wine review scores, etc. so 
that correlations can be made as the data set becomes larger. 
 
There are two Hobo weather stations at Two Blondes Vineyard, one located at a higher elevation 
and the other at a lower elevation. Comparisons between the two locations will be made, when 
differences are apparent. Additionally, data from an Oakville, CA vineyard will be included for a 
reference. Oakville was chosen as it is considered to be a region at the upper temperature limit 
for high quality Bordeaux varieties. 
 
II. Temperature and Heat Summation 
 
Two Blondes had 3119 degree days at the lower station and 3182 degree days at the upper 
station (Figure 1). The differences between the two locations are small and the lower degree days 
at the bottom location are primarily due to lower nighttime temperatures (to be discussed). 
 
In comparison to Oakville, which had a total of 2991 degree days in 2005, the degree days 
during April through June are similar. However, there are far greater heat summation units 
during July and August (about 50 and 100 degree days, respectively) at Two Blonds relative to 
Oakville. The greater number of degree days during July and August relative to Oakville will 
accelerate the fruit development and ripening process. This is necessary in this area because fruit 
maturity must be attained by early October, as it becomes too cool and frost-prone later in the 
month to continue the ripening process.  In contrast, Oakville, has a longer ripening period, but 
receives more heat summation units in October allowing harvest to occur into late October. The 
growing season at Two Blondes Vineyard is truncated by the lack of heat during October. 
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Figure 1: 2005 monthly heat summations for two locations at Two Blondes Vineyard plus a 
reference location. 50°F was used as the baseline temperature.  
 
Comparing daily maximum temperatures at the same two locations (Figure 2) for 2005, there is 
very little difference between the two locations in this respect. At most, there is a 1 degree 
difference between the two locations, with the upper station being higher. However, it is the 
daily minimum temperatures that account for the primary temperature and heat summation 
differences between the two stations. Minimum temperatures are consistently from 1 to 3 degrees 
cooler at the lower station than at the higher station (Figure 3). Minimum temperatures are 
typically influenced by elevation, as the cooler air settles into the lower elevations during the 
stable conditions of the nighttime. 
 
Comparing monthly averages of daily maximum, minimum and mean temperatures (Figures 2, 3, 
and 4, respectively) there are clear differences between the two Bordeaux variety growing 
locations. Two Blondes Vineyard displays dramatically cooler maximum temperatures as well as 
dramatically higher minimum temperatures. In other words, the day/night temperature 
fluctuation is smaller at Two Blondes. The daily mean temperature comparisons illustrates how 
much colder the temperatures are in the early and late portions of the growing season, indicative 
of this location’s short and intense growing season. 
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Figure 2: 2005 monthly averages of daily maximum temperatures for two locations at Two 
Blondes Vineyard plus a reference location. 
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Figure 3: 2005 monthly averages of daily minimum temperatures for two locations at Two 
Blondes Vineyard plus a reference location. 
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Figure 4: 2005 monthly averages of daily mean temperatures for two locations at Two 
Blondes Vineyard plus a reference location. 

 
II. Ripening Period Analysis 
 
A general period of ripening was chosen for analysis, which comprises mid-August through mid-
October. This period was chosen as a standard to capture the ripening periods of multiple regions 
and grape varieties. The average daily minimum, maximum and mean during the ripening period 
are shown in Figure 5 for 2005. That figure, along with the average diurnal temperature pattern 
during ripening (Fig. 6) reveals that the primary differences in the temperature regimes between 
these two locations were in the nighttime temperatures, where temperatures were about 1 °F  
cooler at the lower location from midnight to about 7 am. Daytime temperatures were essentially 
identical from one location to the other. 
 
The contrast between the Two Blondes Vineyard and the Oakville location is best illustrated in 
the diurnal temperature cycles. While Oakville exhibited almost a 40 °F diurnal temperature 
amplitude, The Two Blondes Vineyard exhibited only about a 25 °F diurnal amplitude. The 
smaller diurnal amplitude coupled with ample heat summation units creates a very favorable 
climate for high quality Bordeaux variety wine production. Cooler daytime temperatures avoid 
fruit degradation from excessive heat while warmer night temperatures allow for tannin ripening 
processes to continue during the night while sugar accumulation is stopped. This allows fruit to 
become “flavor ripe” at a lower relative sugar concentration. Despite the contrasting diurnal 
cycles between the two regions, note that the daily average temperatures were essentially 
identical during this period of time. 
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Figure 5: Average daily minimum, maximum and average temperature during the 2005 
ripening period for two locations at Two Blondes Vineyard plus a reference location. 
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Figure 6:  Average diurnal temperature cycle for two locations at Two Blondes Vineyard 
plus a reference location during the 2005 ripening period (mid-August through mid-
October).  
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Figure 7: Hours above given critical temperatures during the ripening stage in 2005 for two 
locations at Two Blondes Vineyard plus a reference location. 

 
Finally, it is instructive to evaluate the time during which the temperatures exceeded given 
threshold levels during the ripening period (Fig. 7). While foliage and fruit temperatures are of 
primary importance (not ambient temperatures), we can estimate that foliage temperature 
roughly tracks air temperature ± a few degrees, depending on stomatal opening or closure. Fruit 
temperature, on the other hand, is difficult to broadly determine. However, fruit in persistent 
shade will equilibrate to ambient temperature, while fruit exposed to sunlight will reach at least 
15 °F above ambient temperature. 90 °F represents a temperature where photosynthesis in the 
leaves diminishes. As expected, the two contrasting sites had approximately the same number of 
hours when the temperature thresholds were exceeded. This is not unexpected, due to the very 
similar daytime temperature patterns. 
 
At 95 °F, leaf photosynthesis is essentially zero while 100 °F is the temperature at which heat 
shock proteins are produced by the plant (a protection against heat stress). In the fruit, secondary 
metabolism (responsible for anthocyanin, tannin and flavor precursor formation and degradation) 
is highly sensitive to temperature, although the optima and maxima have not been elucidated by 
researchers yet. However, it is clear that, at hot temperatures (especially those of exposed fruit), 
anthocyanins are degraded resulting in lower extractable wine color. Fruit aromatic compounds 
are similarly degraded. 
 
At Two Blondes Vineyard, 2005 exhibited very few hours of fruit-degrading temperatures above 
95 °F and almost no hours above 100 °F. The scarcity of high temperature events indicates that 
high heat stress conditions are not a common occurrence at this vineyard, which is a strong 
positive characteristic. There does not appear to be a reason to protect fruit from direct sunlight, 
thus the canopy may allow for nearly full fruit exposure. That will allow the fruit to attain high 
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quality with a rapid degradation of undesirable vegetative character during the ripening process. 
This is in contrast with Oakville, which struggled with some hours of high temperatures, even 
during 2005, which was a notably cool weather season during ripening. Fruit in Oakville must be 
protected from direct afternoon sunlight to avoid heat damage. 
 
III. Frost/Freeze Risk Analysis 
 
Hobo temperature loggers were installed late in January, so data are available only from 
February 2005 through December 2005 (Figure 8). Cold temperatures are a hazard in this region, 
and these data do not represent how cold it can be. Nevertheless, there were numerous hours 
below 20 °F, though grapevine tissue can generally survive temperatures above 15 °F. 
Temperatures below 15 °F are more hazardous as they may injure dormant buds. However, there 
were few hours below 10 °F, indicating an insignificant hazard for total vine kill (above-ground) 
during the measurement period. All of the cold temperatures measured in 2005 (February and 
onward) occurred during the month of December.  
 
Spring Frost appears to be a hazard at this location, though in 2005 there were only two frost 
days during March and April at the upper station. The lower station, on the other hand, had 12 
days during March and April that were below 32 °F, thus protection will be particularly 
necessary in the low-lying portions of the vineyard. There were no frost days during the month 
of May, according to these temperature sensors. 
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Figure 8: Average number of hours below selected temperature thresholds for two 
locations at Two Blondes Vineyard during February 2005 through December 2005. 
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Figure 9: Average number of days below 32 °F during March-May for two locations at 
Two Blondes Vineyard. 

 
IV. Conclusions 
 
This limited data set suggests that there are sufficient heat summation units available to ripen all 
Bordeaux varieties. The heat summation units are slightly higher than that of Oakville, CA. 
However, the season at Two Blondes is relatively short, and harvest must be completed by early 
October to avoid cessation of ripening and/or Fall frost. 
 
The temperature climate during fruit ripening at Two Blondes Vineyard is ideal for high quality 
wine production, having a very similar average temperature to Oakville in the Napa Valley, but 
benefiting from a cooler daytime temperature and a warmer nighttime temperature. This 
characteristic is favorable to fruit ripening and maintenance of fruit integrity. 
 
The Two Blondes Vineyard is in a region of extreme cold winter temperatures as well as 
recurring frost hazards during the spring. The data collected during this time period do not 
necessarily represent the extreme conditions that can occur at this location. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


