2.3 GROWING DEGREE DAYS

The growing degree day or heat unit concept was originally
suggested by Reaumur over 200 years ago (Holmes and Robertson,
1959). The degree day theory assumes that plant growth commences at
a particular base temperature. It has been determined, for grapes, that
growth begins at a mean temperature of 10°C. The accumulation of
growing degree days throughout the growing season above the 10°C
base temperature permits the assessment of grape growing potential in
aregion.

The method of calculating growing degree days is quite simple. The
growing season, during which degree days are accumulated, must first
be specified. The date in spring when degree days begin to be accumu-
lated is defined as the first day of 5 consecutive days with a mean tem-
perature above 10°C. Similarly, the end of the growing season in au-
tumn occurs when there is no longer five consecutive days with a mean
temperature above 10°C. The number of degrees (°C) that the mean tem-
perature is above 10° C is accumulated for each day from the first to last
day of the growing season. For example, if on a particular day the mean
daily temperature is 25°C, the number of growing degree days accumu-
lated to the seasonal total is 15 (e.g. 25-10 = 15).

The growing of most varieties of grapes requires a large accumula-
tion of growing degree days to permit the fruit to ripen. Insufficient de-
gree days will not permit wine grapes to attain the required sugar con-
tent. The more heat demanding vinifera and French hybrid grape var-
ieties are most particular in their heat unit requirements. Winkler
(1974), in his work with French and German wine grapes in California,
found that an accumulation of 1390 degree days was the optimum re-
quired. In the German Rhine area, 944 was identified as the lowest ac-
cumulated degree day total acceptable for commercial wine grape pro-
duction. Similarly, Prescott (1965) observed that in Australia heat unit
totals should be at least 890 to 1000.

Four growing degree day suitability classes, shown below, were de-
rived based upon the response of vinifera and French hybrid varieties
grown in the Okanagan and Similkameen Valleys.

Class Degree Days Rating
1 1390 and above Most suitable
2 1165t01389 Good suitability
3 945t01164 Fair suitability
4 Lessthan 945 Questionable suitability

2.3.1 Effectof Growing Degree Days on Grape Quality

The use of the growing degree day concept provides information as
to the varieties of grapes that can be grown and the quality of wine that
can be produced. Vineyards in Class 4, on average, will experience a
short growing season with low temperatures. Very early maturing var-
ieties only, will succeed in this area and acid content may be high unless
low acid varieties are grown. Table wines produced from high acid/low
sugar grapes will be low in alcohol and dry, as well as tart.

Grapes grown in a Class 1 area will have the longest growing sea-
son. Table wines produced from these grapes will have a higher alcohol
content and will be somewhat sweeter and more mellow than wine from
grapes grown in less suitable areas. The same variety, when grown in
the Class 2 region, will generally have a higher acid content than if it
had been grown in the Class 1 area. In many cases, the grapes grown
in the cooler Class 2 regions will develop more flavour than similar var-
ieties grownina Class 1 region.

The degree day concept is not without some problems. There is no
accounting for a lessening in a plant’s growth response at temperatures
above about 27°C. Also, no allowance is made for a change in the tem-
perature threshold or the effect of the range between maximum and
minimum temperature as a crop develops. Finally, degree day accumu-
lations do not permit the differentiation between the combination of a
warm spring and cool summer, and the combination of a cool spring and
awarm summer (Chang, 1963).

Despite these drawbacks, the growing degree day method remains
an effective, understandable, and readily comparative concept in guid-
ing the grape growing industry throughout the world.

2.3.2 Growing Degree Days in the Okanagan and
Similkameen Valleys

A large number of climate stations throughout the Okanagan and
Similkameen Valleys have been used in determining and mapping the
growing degree day climate. Average degree day figures were calcu-
lated for longer term climate stations directly, while the short-term sta-
tion, with less than 15 years of data, required that long-term averages
be estimated. These estimates were calculated by comparing short-term
station data to a nearby long-term base station.

To enable an analysis of the growing degree day climate, the large
study area was divided into three smaller but more climatically similar
subregions. The first subregion, the Similkameen Valley, was iden-
tified because it is geographically separate from the Okanagan Valley.
Conversely, the Okanagan Valley has been divided into two subregions
on the basis of climatic factors. A significant but gradual change in cli-
mate occurs from south to north in this valley. More precipitation,
cooler temperatures and lower sunshine amounts are evident the
further north one proceeds. The most significant change in the climatic
region occurs in the Okanagan Falls area. The growing degree day sub-
regions are as follows:

1. Similkameen Valley;

2. Okanagan Valley north from the U.S. Border to Okanagan Falls;
and,

3. Okanagan Valley from Okanagan Falls north to Okanagan Centre.

Linear regressions of growing degree days versus the elevation
above valley bottom were developed for each of the three subregions. In
the Similkameen valley, no mapping was done beyond 40 meters (130
ft) above the valley floor, because of a lack of climatic data.

In the Okanagan Valley, a general increase in growing degree days
occurs to about 100 meters (330 ft) above valley bottom. Below this ele-
vation, the number of growing degree days is affected by the cooler tem-
peratures occuring near valley bottom, a result of cool air pooling. Mini-
mum temperatures increase rapidly above the valley floor to about 100
meters (330 ft). A lowering of both minimum and maximum tempera-
tures above 100 meters (330 ft) results in a gradual reduction of growing
degree day accumulations. These processes are shown diagrammati-
callyin Figure 4.

Southwesterly slopes experience the highest temperatures result-
ing in a Class 1 climate with more than 1390 growing degree days. The
cooler valley bottoms have a Class 2 growing degree day climate, with
the exception of the south end of the subregion where Class 1 is found.

The area from Keremeos west to the Ashnola Valley is cool primar-
ily because of topographic shading and reduced incoming solar radia-
tion. This results in a slight lowering of the growing degree day accumu-
lation to Class 2. Richter Pass, in the vicinity of Frank to Richter lakes,
has much cooler maximum and minimum temperatures and, therefore,
reaches only a Class 3 growing degree day climate.

Many factors affect heat unit accumulations in the south Okana-
gan. Away from the moderating affect of the larger lakes valley bottom
locations are prone to cold air pooling at night. This cold air pooling low-
ers heat unit accumulations of the low lying areas resulting in a Class
2 growing degree day climate. Upslope large areas of Class 1 climate
extend from just south of Oliver to the U.S. Border on the east side of
the valley. There also is some Class 1 on the west side of the valley in
the vicinity of Osoyoos Lake and Oliver. Further upslope, the accumu-
lated heat units quickly fall through Class 2 to Class 3. A large area
of Class 2 also is located in the Inkameep Creek Valley.

North of Oliver, the Class 2 growing degree day climate extends
through most of the valley, except for a narrow band of Class 1 on the
east side of the Okanagan River from Tugulnuit Lake to just north of
Vaseaux Lake. A substantial block of Class 1 exists on the west side of
Skaha Lake near Kaleden and east side south of Gilles Creek to Okana-
gan Falls. Higher and colder side valley regions, such as Park Rill
Creek near Oliver, experience a Class 3 growing degree day climate.

In response to the moderating affects of Okanagan Lake, the cen-
tral Okanagan growing season climate is slightly cooler than through-
out the south Okanagan. During the spring and early summer, the area
adjacent to the lake is noticeably cooled by air originating over Okana-
gan Lake. As a result, the number of degree days accumulated is re-
duced, and there is an absence of Class 1 growing degree day climate.

Class 2 growing degree day climate exists on the south aspect of Mt.
Boucherie and in a very narrow band from Peachland to Mt. Boucherie.
A slightly larger area of Class 2 exists from the north end of Skaha Lake
to north of Summerland. The east side of Okanagan Lake has a narrow
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Figure4 The Effectof Topography and Proximity to Large Lakes on Growing Degree Day Accumulation

2.3.3 Growing Degree Days Patterns

The Similkameen Valley has a warm growing season climate. The
number of growing degree days attained is very similar to degree days
accumulated throughout the warmest areas of the south Okanagan.
This is a result of mild nights and warm days which are experienced
throughout the growing season. At night, conditions which normally
would be expected to be clear, calm and cool are instead often windy and
moderately warm.

band of Class 2 climate from the north end of Skaha Lake to Squally
Point. Above these narrow strips of Class 2, extending north to
Westbank on the west side of the lake and north to Squally Point on the
east side is an area of Class 3. North of Squally Point to Okanagan Mis-
sion, a less favourable northwesterly aspect results in the absence of
Class1and 2 climates.

There is also a somewhat larger area of Class 2 growing degree day
climate on the front benches of East Kelowna in response to the warm
night air above the valley bottomn. Maximum temperatures are higher
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during the day because of favourable east and west aspects, and the in-
creased distance from the cooling influence of Okanagan Lake.

North of Kelowna, in the vicinity of Okanagan Centre, the majority
of the area is a Class 3 climate. Large low lying areas south of Winfield
are within the Class 4 climate. Kelowna Airport is representative of
these low lying sites and is very prone to cold air pooling with a resul-
tant decrease in growing degree days.

2.3.4 The Affects of Microclimate Upon Growing Degree
Day Accumulations

It must be stressed that the climate mapping has been based upon
data from climate stations in the Okanagan and Similkameen Valleys.
Because of microclimatic differences, there are sites that have better or
worse climates than the mapping contained herewith indicates. Small
heat pockets on south facing slopes, for example, will result in more
heat units accumulated. This may improve such localities to a more
favoured class. Conversely, poorly exposed low lying areas subjected to
cold air drainage, may have lower classifications than those shown on
the map.

2.3.5 The Frequency of Occurrences of Growing Degree
Day Suitability Classes

It is important to consider the frequency of occurrence of growing
degree day suitability classes in addition to the average values mapped.
Table 15 provides some of these frequencies for five major climate sta-
tions throughout the region.

Keremeos, in the Similkameen Valley, has reached at least a Class
3 growing degree day climate in more than eight out of ten years, a
Class 2 rating in more than five out of ten years and a Class 1 in more
than two out of ten years. Keremeos has not experienced a growing sea-

Table 15

son with a Class 4 growing degree day climate in twenty-two years of
record. The Similkameen Valley in the vicinity of Keremeos has a grow-
ing degree day climate similar to that experience in the southern
Okanagan Valley.

The Osoyoos station (typical of many lower elevation sites in the
south) experiences growing degree day accumulations that reach a
Class 3 or better in nine out of ten years. A Class 2 or better climate
is experienced in eight out of ten years and a Class 1 rating occurs in
more than two out of ten years. The Osoyoos station has never experi-
enced a Class 4 growing degree day suitability rating during the seven-
teen years of record.

Penticton Airport is a site representative of valley bottom locations
in the south central portion of the Okanagan Valley. Here, a Class 3 or
better climate occurs in eight out of ten years, a Class 2 or better climate
in one out of ten years and a Class 1 rating has occurred only once in
thirty-nine years.

Summerland C.D.A., a site typical of warmer upslope locations in
the south central Okanagan, has a much more advantageous growing
degree day climate for grapes than does Penticton Airport. This is not
only expressed in the growing degree day averages, but is also reflected
in the frequency analysis. A Class 2 is reached in more than five years
out of ten compared to one year in ten at Penticton Airport. Also, the
best growing degree day climate rating (Class 1) has occurred four years
in sixty-four at Summerland C.D.A.

There currently is an absence of operating long term climate sta-
tions in the Kelowna area and as a result, the northern portion of the
study area has been represented by Okanagan Centre. This station dis-
plays a Class 3 climate or better in eight out of ten years, while a Class
2 may be expected more than two times in ten years. This is better than
Penticton Airport’s growing degree day climate, but not as good as Sum-
merland’s figures. Okanagan Centre, in forty-three years of record, has
not observed a Class 1 suitability rating.

Frequency of Growing Degree Days Suitability Classes

ELEVATION CLASS AVERAGE (5 of 10 yrs)

in meters PERIOD OF
STATION LATITUDE LONGTITUDE (ft) a 2 3 & DEGREE DAYS CLASS RECORD
Keremeos 49° 12'N | 119° 47'W 430 (1410) 2 of 10 yrs | 5 of 10 yrs | 8 of 10 yrs | 0 of 22 yrs 1336 2 22 Years
Osoyoos 49° 03'N | 119° 31'W 326 (1069) 20of 10 yrs | 8 of 10 yrs | 9 of 10 yrs | 0 of 17 yrs 1359 2 17 Years
Penticton 49° 28'N | 119° 36'W 342 (1122) 1 of 39 yrs | 1 of 10 yrs | 8 of 10 yrs | 9 of 10 yrs 1071 3 39 Years
Airport
Summerland | 49° 34'N | 119° 39'W 455 (1492) 1 of 16 yrs | 5 of 10 yrs | 9 of 10 yrs | 1 of 16 yrs 1172 2 64 Years
C.D.A.
Okanagan 50° 04'N | 119° 27'W 348 (1141) 0 of 43 yrs | 2 of 10 yrs | 8 of 10 yrs | 9 of 10 yrs 1049 3 43 Years
Centre

Example: Osoyoos reaches a Class 3 suitability or better in 9 out of 10 yrs, a Class 2 or better in 8 out of 10 yrs and a Class 1 in more
than 2 out of 10 yrs. Class 4 has not occurred during the period of record. The average value (5 out of 10 yrs), Class 2, was

used for mapping purposes.
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