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South West Nova Scotia Temperature and Solar Radiation Study: 2013 Project Overview 

 
David Colville, Research Scientist and Project Lead 
Applied Geomatics Research Group (AGRG), NSCC 

 
Introduction 

 
Early in 2011, the three Community Business Development Corporations (CBDCs) of Yarmouth, Shelburne, and Queens/Lunenburg secured 
funding from more than a dozen sources to launch a project to assess weather conditions and their influence on agriculture potential. Their area 
of interest was the counties of Digby, Yarmouth, Shelburne, Queens, and Lunenburg. To implement this three-year project the CBDCs approached 
Perennia (formerly AgraPoint), for their agricultural consulting experience, and the Applied Geomatics Research Group (AGRG), for their years of 
experience in similar ‘weather mapping’ initiatives in the Annapolis Valley. The AGRG took the lead in weather station equipment selection, 
purchase, deployment, maintenance, data collection and processing. This resulted in the deployment of 42 Onset weather stations to measure 
both temperature and solar radiation (i.e., sunshine units). 

 
Also in 2011, the AGRG deployed 18 more Onset weather stations (with the same specifications as the other 42) within the Kings and Annapolis 
counties (as a result of an NSERC ARTI grant). These stations replace previously deployed equipment and complement an additional 14 Campbell 
Scientific stations that the AGRG has had deployed throughout the Annapolis Valley for almost a decade. These 74 stations allow for coverage of 
the entire South West Nova Scotia (SWNS) geography, and are the focus of this report. The additional 32 stations do not incur any costs for the 
CBDC project; however, they are a valuable resource to the project since they allow for an excellent comparison to the weather regimes 
observed in the agriculturally important Annapolis Valley. Additionally, for all 74 stations the AGRG has collected ground-based, aerial, and 
satellite imagery which will be very useful for measuring the localized conditions around each weather station. Obstructions such as buildings, 
trees, etc. can have a definite impact on the temperature and solar radiation recorded at a given site and the AGRG’s imagery will allow for a 
quantification of this impact. 

 
Growing Degree Days (GDD) are common units used to quantify temperatures for agricultural purposes. They are calculated by taking the 
average of the daily maximum and minimum temperatures compared to a base temperature, Tbase : 

 

 
 

In this study the GDD are calculated using Tbase values of both 5oC and 10oC to address the criteria of various crop requirements. The Frost Free 
(FF) period starts after the last spring frost (i.e., a temperature value less than or equal to 0oC) and extends to the killing frost (which for this 
study has been defined as temperatures less than or equal to -2oC for a period of at least two hours). The frost free period is thus also referred 
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to as the growing season. Solar radiation is the other focus of this study. It is a measure of the amount of sunshine that occurs at a site and is 
agriculturally important due to the relationship between plants and sunshine, as well as the drying properties of sunshine. 

 
Station Equipment 

 
The Onset stations are the main equipment used in this study; the Campbell Scientific stations have a number of additional sensors (i.e., wind 
speed and direction, barometric pressure, relative humidity, rainfall, soil temperature, and soil moisture). 

 
The Onset stations, sold in Canada by Hoskin Scientific Limited, are equipped with a 
HOBO Micro Station data logger, a CDMA cellular modem, and a 20 Ahr. sealed lead 
acid battery all enclosed within a Hoffman Nema 4 enclosure. Additionally there is a 
Smart 12-bit temperature sensor within a radiation shield, a silicon pyranometer 
sensor (for measuring solar radiation), and a 5 watt solar panel to recharge the 
battery. All of these components are deployed on a 2m tripod. 

 
The stations established on each site location looks similar to the one shown here. 
Both the temperature and solar radiation sensors are polled every 10 seconds and 
the data is averaged to produce a data record which is stored on the data logger 
every five minutes. 

 
The modem is used to automatically transmit the data to the AGRG office through 
Bell’s cellular network and the Internet. A properly operating modem helps to limit 
the need for site visits to only a couple of times a year for maintenance purposes. 
The intention is to maintain each station at the same site for the duration of the 
study (i.e., three years). DataGarrison’s website (  www.datagarrison.com ) provides 
a means of viewing the data results as they are downloaded via the modem. 

 
Station Deployment and Maintenance 

 
Stations were deployed in transects (agreed on through meetings with the CBDC) which start with a station on the coast and move inland. Seven 
transects (Weymouth, Yarmouth, Clyde River, Shelburne, Liverpool, Bridgewater, and Chester) were identified with the CBDC, and then the 
AGRG included three additional transects (Kentville, Middleton, and Annapolis Royal), plus Brier Island and the Campbell Scientific stations 
throughout the Valley. This resulted in a total of 12 transects and coast to coast coverage between the Bay of Fundy and the Atlantic Ocean on 
the South Shore. 
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The stations were deployed in open areas as free from obstructions (i.e., trees, buildings, etc.) has could be achieved, in areas that had some 
degree of protection (i.e., people’s yard and not in abandoned locations), in areas that indicated some potential for agricultural opportunities, 
and in areas that had cellular coverage on Bell’s network. Considerable time was spent scouting the SWNS area for sites that met these criteria 
and negotiating with land owners for their permission to host the stations for the three-year duration of the project. Station deployment began 
in mid-April: was complete for the CBDC transects by mid-May; was mostly complete by mid-July for the other transects; however, some were 
not deployed until late August. This variability made station comparisons a little difficult for the 2011 year, but after that the data is complete. 

 
All of the stations within the CBDC transects have modems that transmit data to the AGRG office, and the data continues to be accessible through 
the DataGarrison website as it is downloaded (i.e., every six hours). The Campbell Scientific stations also transmit their data, and the other 
Annapolis Valley stations are currently transmitting their data. Stations that transmit their data not only allow for acquiring recent observations, 
but also allow the AGRG to identify stations that are not working properly and need maintenance. The 2013 growing season had a number of 
minor (i.e., very short) data gaps at a few stations, but overall the equipment worked well. 

 
Report Contents 

 
The contents of this 2013 report are made up of a number of components (most of them similar to the two previous reports). This Project 
Overview is followed by an Agricultural Applications Summary written by John Lewis from Perennia. John’s summary provides an interpretation 
of the data collected as it relates to the agricultural potential of the area. Eight maps of the SWNS geography are provided next (see the next 
page for a quick description), followed by five tables which summarize the 2013 data from the 74 stations. The remaining content, the largest 
section of the report, is comprised of a two-page summary for each station (described later in this Overview). 

 
The five data summary tables are: 

- Table 1: 2013 Temperature Data Summary 
- Table 2: 2013 Base 5oC Heat Unit Accumulation within the April to November Period 
- Table 3: 2013 Base 10oC Heat Unit Accumulation within the April to November Period 
- Table 4: 2013 Daily Average Solar Radiation within the April to November Period 
- Table 5: 2011 - 2013 Annual Temperature Comparison 

 
These tables have been designed to easily allow for comparing results between stations. Each table uses a two-page format to present all stations 
in this study, and each table has the same first four columns which identify the stations, their locations, and their deployment dates. Table 1 
focuses on describing the frost free period, the growing degree days (both Base 5oC and 10oC), and the minimum temperatures recorded at each 
station. Tables 2 and 3 present the monthly (April to November) growing degree day accumulations using Base 5oC and 10oC respectively.  These 
first three tables list the GGD values and the GDD values that have occurred within the station’s frost free period (shown in []). Table 4 focuses on 
the daily average solar radiation values for the same set of months.  Table 5 is new this year and provides a comparison of temperature results 
from the three years of the study, 2011-2013.
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Four sets of SWNS maps have been included in this report; the first set 
provides station location context while the remaining three sets show the 
heat accumulation and solar radiation results for 2013, 2012, and 2011. The 
first two maps show the location and Station IDs of the 74 stations on a 
colourized Digital Elevation Model (DEM) and with Soils Capability 
information (see the map on the right). The DEM illustrates the elevation of 
SWNS and thus conveys a sense of the area’s topography. There is an 
obvious link between temperatures, elevations, and a location’s proximity to 
the coast. Some examples of these relationships can clearly be seen based on 
the heat accumulation values shown on annual Heat Accumulation maps 
(see the example below).  The Soils Capability mapping has been included to 
illustrate the locations of the best soils throughout SWNS and the location of 
the weather stations in relation to them. 

 
 
      
For each year of the study, Heat Accumulation results for the growing 
season (Apr-Nov) are provided on the colourized DEM.  These can be 
compared to the results of Solar Radiation Mapping that the AGRG has 
conducted in SWNS, which are also provided for the growing season (Apr-
Nov). These solar maps illustrate solar radiation (i.e., sunshine) 
information from two sources: (1) NASA’s Geostationary Operational 
Environmental Satellite (GOES) imagery; and (2) the weather stations 
throughout SWNS. GOES imagery is freely available for North America and 
beyond. There is a new, 1km-resolution image available every half hour 
and these images effectively map the movement of clouds. AGRG has 
produced software which analyzes these images with a DEM of an area and 
produces a map of the area’s solar radiation. These maps show the results 
of analyzing more than 6000 images of SWNS for each year (throughout 
Apr-Nov). Additionally, the summary of corresponding solar radiation data 

from the SWNS weather stations has been plotted on the maps. These maps show a good correlation between the two solar radiation sources. 
This is important in that it illustrates an effective means of mapping solar radiation beyond the locations of where stations have been set up. 
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The first page of the two-page Station Summary provides a description of the station, while the second page provides a summary of the 2013 
temperature and solar radiation data: 

 
Station Description: a listing of stations 
information. The Station ID also 
indicates Onset (O) from Campbell 
Scientific (C) stations. 

Station Photograph: a picture of the 
station situated on the site. All photos 
were recorded in August 2011. 

 
Station Panorama: a panorama image of 
the station location. The station is 
photographed while facing North, South 
is near the centre of the image, and the 
far right wraps around back to North. 

 

 
South West Nova Scotia Stations Map: 
illustrates the locations of all stations. 
The current station is outlined in black. 
Soils Capability is also presented to help 
illustrate the best soil locations in SWNS 

 
 
 
 
 
Station Locator Map: a section of a 
1:50,000 scale National Topographic 
System (NTS) map showing the location 
of the station, as represented by the red 
dot at the centre of the map. The Soils 
Capability mapping is blended into this 
map to show the localized soil detail. 

 
 
 

Station Graphs: six graphs depicting the 
daily temperature and solar radiation 
values for the months of May to 
October (the most important months of 
the agricultural growing season). 

 
 
 
 

Station Deployment and Frost Free 
Information: if a station was deployed 
after the Frost Free Start date then the 
start date will be listed as NA. 

 
Monthly Summary Table: provides a 
month-by-month listing of results 
observed at the station. Results are 
provided for the months that the 
station was active; even if data only 
exists for part of a month (monthly 
averages are based on available data). 
Two columns reference data derived 
from “All Stations”. These are again 
based on all available data. The “All 
Stations” results are intended to 
provide a comparison to the average of 
all stations included in this study. 
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For further information on any of the details of this study please feel free to contact: 

 

David Colville, Research Scientist or Wayne Reiger, Research Associate 
Applied Geomatics Research Group, NSCC  Applied Geomatics Research Group, NSCC 
50 Elliott Road, Lawrencetown, NS B0S 1M0  50 Elliott Road, Lawrencetown, NS B0S 1M0 
eMail: David.Colville@nscc.ca  eMail: Wayne.Reiger@nscc.ca 
Phone: 902-825-5476  Phone: 902-825-9007 
Fax: 902-825-5479  Fax: 902-825-5479 
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Agricultural Applications Summary – 2011-2013 Data Analysis 

                   John Lewis,  M.Sc.,  P.Ag  
                    Horticulture, Perennia  
 

Background 

There are numerous challenges facing the rural economies in Southwest Nova Scotia (SWNS), not the least of which are depopulation and 
undiversified economies based on fisheries or forestry. Historically, many areas throughout the region supported agriculture, usually in the form of 
small mixed farms, but these have been largely lost in recent decades. While this traditional model may no longer be viable, there are climatic 
attributes to SWNS that may make alternative agricultural models feasible. One such model is the production of high value perennial fruit crops 
such as peaches, highbush blueberries, and wine grapes. These relatively new crops to the Province have specific climatic requirements that may 
best be found in the study region but the climatic variability in this area has only been coarsely defined and a better elaboration is required to 
attract investors and promote development. 

Methods 

In a first step toward elaborating the climatic variation in southwest Nova,  42 temperature and solar radiation stations were deployed throughout 
the South Shore region in the spring of 2011. Located along seven transportation corridors leading from coastal sites inland, these stations were 
deployed to help define the best opportunity areas for high value agricultural crops within the region. The seven corridors are identified as Chester 
(CH), Bridgewater (BR), Liverpool (LI), Shelburne (SH), Clyde (CL), Yarmouth (YA), and Weymouth (WE). 

During the summer of 2011, the Applied Geomatics Research Group (AGRG) activated three more corridors through the Annapolis Valley 
encompassing an additional 18 weather stations. With corridors through Annapolis Royal (AN), Middleton (MI), and Kentville (KE), these Valley 
corridors provide an excellent database from which to compare the seven South Shore corridors as the bulk of current high value fruit crops in the 
Province are located in the Annapolis Valley. Data for the years 2012 and 2013 are of particular interest as they provide a complete database for all 
ten corridors in the study. 

2011-2013 Results 

1. General trends within the study region 
a. Trends within corridors 

Over the three years of the study, each of the study corridors illustrated the basic trend that as one proceeds from the coast inland, 
heat accumulation increases while winter minimum temperature decreases. This is illustrated in Table 1 where the average data from 
the coastal stations is compared to the average data from the farthest inland stations for the two-year period of 2012-2013. Assuming 
an average distance of 60 kilometers (km) between a coastal station and its most inland companion one can calculate that on average 
one loses about 5.7 days of frost-free growing time for every 10 kilometers travelled inland, and over a month for the entire 60 
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kilometer distance. At the same time, the heat unit accumulation (growing degree days) is increasing by about 23 degree days (Base 
10⁰C) for every 10 km distance or approximately 140 degree-days over the 60 km distance from the coast. This represents a 15% 
increase in heat accumulation from coast to inland sites on average. 
 
Also, winter minimum temperatures are decreasing by about 0.7 degrees Celsius for every 10 km travelled inland so that one can 
estimate a winter minimum drop of over 4 degrees Celsius over the 60 km distance. Of course these trends are not uniform and 
substantial station to station variability is observed as influenced by meso- and microclimate variables such as elevation, slope, and 
proximity to bodies of water; however, the general hypothesis of increasing heat accumulation during the growing season and 
decreasing frost-free period and winter minima as one proceeds inland is in general substantiated by the data. While increasing heat 
unit accumulation as one travels inland is desirable for a high value crop such as wine grapes, decreasing frost free period and winter 
minimums are equally unfavorable. As such, the presence of “sweet spots” or areas within each corridor where there is an equitable 
balance between the conflicting trends is of great interest. The location and characterization of these sweet spots is one of the 
fundamental objectives of the study.  
 
Surprisingly, the data suggests that solar radiation changes very little as one travels inland from the coast and in fact coastal sites have 
been slightly sunnier over the period of 2012-2013.  
 
Table 1: Comparison of Ten Coastal Station Averages to Farthest Inland Station Averages 
for 2012 and 2013. 
Location Ave. frost-free 

period 
(days) 

Ave. growing 
degree days 
(Base 10⁰C) 

Ave. minimum 
winter temp. 

(⁰C) 

Ave. solar 
radiation 
(kWh/m2) 

Coastal stations 194 906 -15.6 32.7 
Farthest inland 
stations 

160 1045 -19.9 31.5 

Difference 34 139 4.3 1.2 
 
As noted above, there are also some deep inland sites that do not follow the usual trends and demonstrate some surprisingly high heat 
units, long frost free period, and relatively mild winter minima. Examples of these sites include SH6 and SH7 in the Shelburne corridor, 
YA5 and YA6 in the Yarmouth corridor, WE5 in the Weymouth corridor, and MI5 in the Middleton corridor. These sites exhibit strong 
positive meso- and microclimate effects that appear to be related to slope, elevation, and proximity to bodies of water (eg. rivers or 
lakes) and suggest that there are some surprisingly desirable areas for high value crop production deep in the interior of the province. 
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b. Trends between corridors 
In 2012-2013 there were no obvious trends for heat unit accumulation between the ten study corridors (Table 2). However, the Clyde 
corridor had noticeably reduced GDD’s due to its extension into the Atlantic via Cape Sable Island. Despite this, the GDD’s for this 
corridor were still respectable (average of 931) and suggested that some sites in this area may still be suitable for high value crop 
production. The warmest corridor for the two-year period was Bridgewater (1088), followed closely by Liverpool (1049), Shelburne 
(1047), Weymouth (1041), Kentville (1040), and Yarmouth (1039), all with essentially equivalent GDD’s. 
 
Interestingly, the group of corridors with the lowest GDD’s, with the exception of the Clyde corridor, included Chester (1010) and two 
of the three Valley corridors - Annapolis (1014) and Middleton (1027). Overall, the Valley corridors ranked 5th (Kentville), 7th 
(Middleton) and 8th (Annapolis) among the 10 study corridors for heat unit accumulation. This again supports the contention that 
SWNS has sites with at least comparable seasonal heat unit accumulation to that of the highly regarded Annapolis Valley.  
 
Table 2: Average weather data for the ten study corridors examined in 2012 and 2013. 
Corridor Station Means 

GDD 
(Base 10°C) 

Min. Temp 
(°C) 

Frost-Free 
Period (days) 

Solar Radiation 
(kWh/m2) 

Chester (CH) 1010 -20.3 165 31.8 
Bridgewater (BR) 1088 -20.1 169 32.3 
Liverpool (LI)1 1049 -18.2 173 32.4 
Shelburne (SH) 1047 -17.1 167 31.7 
Clyde (CL) 931 -16.7 170 32.2 
Yarmouth (YA) 1039 -16.1 184 31.7 
Weymouth (WE) 1041 -16.4 172 32.6 
Annapolis (AN) 1014 -19.3 162 31.9 
Middleton (MI) 1027 -20.7 167 32.3 
Kentville (KE) 1040 -19.9 173 31.9 

 1 Only stations LI3, LI4, LI5, and LI6 were used in the mean calculations. 

Examining the 2012-2013 winter minima data in Table 2, an interesting trend of increasingly mild winter minima is illustrated as one 
proceeds from the Chester corridor westward to Yarmouth and then reversing to gradually colder minima moving eastward, peaking at 
-20.7⁰C for the Middleton corridor. In fact the Yarmouth corridor, at an average winter minima of -16.1⁰C is more than 4⁰C milder than 
the Chester and Middleton corridors to the east. This further validates the hypothesis that SWNS is milder than the Annapolis Valley, a 
great advantage for winter sensitive crops like wine grapes, peaches, and highbush blueberries. 
 
There were no strong trends apparent in the frost free and solar radiation data although it is noteworthy that the Yarmouth corridor 
had a frost free period 2 to 3 weeks longer than the other corridors. This is very curious and it is thought that the high density of low 
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elevation lakes south of the corridor creates a unique air drainage accounting for the long frost free period throughout the length of 
this corridor, presenting a unique attribute for this area. 
 

2. Comparison to minimum climatic standards 

Wine grape production is a high value crop for which climatic requirements have been well-defined and as such presents a suitable model 
for comparison within the study area. Most experts agree that a minimum of 900 growing degree days (GDD) above 10°C are required for 
wine grape production and ideally above 1300 (Table 3). Additionally, a minimum of 150 frost free days (FFD) are required and ideally up to 
180 days. Finally, sites with winter minima below  
-26⁰C would be considered to have poor suitability, and would be considered most suitable if their minima were rarely below -21⁰C and 
never below -23⁰C. 
 
Table 3: Climatic limitations to Wine Grape production. 
Climate rating Degree Days 

above 10°C 
Frost-free 

period (days) 
Winter Minimums 

(°C) 
Most suitable >1300 180 -21    3 times or less in 10 yrs. 

Minimum not less than -23. 
Good suitability 1100-1300 165 -21    5 times or less in 10 yrs. 

Minimum not lower than -26. 
Fair suitability 900-1100 150 -21    almost every year. 

-26 or lower only once in 10 yrs. 
Poor suitability <900 130 -23    5 times or more in 10 yrs. 

-26    3 times or more in 10 yrs. 
 
Using the standards identified in Table 3, each of the corridors in the study demonstrated some potential for high value perennial crop 
production, based on the 2011-2013 weather data.  For heat unit accumulation, only four coastal stations (CH1, LI3, CL1, and YA1) had 
mean GDD’s below 900 for the 3-year period (Table 4). Taking an even more conservative approach, sites with high GDD variability that 
would be expected to have years below the 900 threshold would extend the number of unacceptable sites by one additional station 
located at the coastal site in the Bridgewater corridor (BR1). Perhaps it is not surprising that 5 of the 10 coastal sites are unsuitable for 
wine grape production but this author finds it remarkable that all were not found to be unsuitable as per this criterion. 
 
Examining the data further, six stations (excluding BR1) had heat unit accumulations between 900 and 1000 degree days, twenty-one were 
between 1000 and 1100, and nine were between 1100 and 1200. For comparison, the benchmark site at the Kentville Research Station 
(KSR a.k.a. KE3) had a 3-year average GDD of 1155 but it is noteworthy that station BR3 in the Bridgewater corridor had a higher 3-year 
average GDD of 1172 and eight other stations in the study area had comparable GDD’s above 1100. 
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Table 4: Base 10°C growing degree days (GDD’s) at the South Shore weather stations and 
the Kentville Research Station (KRS) from 2011 to 2013. 
 
Corridor/station GDD’s (2011-2013) 

2011 2012 2013 Mean +/- SD 
Chester (CH):     
CH1 856 924 813 864 +/- 56 
CH2 966 1078 981 1008 +/- 61 
CH3 1028 1110 1028 1055 +/- 47 
CH4 1026 1120 1031 1059 +/- 53 
CH5 975 1035 967 992 +/- 37 
CH6 977 1047 983 1002 +/- 39 
Bridgewater (BR):     
BR1 904 986 834 908 +/- 76 
BR2 1110 1195 1141 1149 +/- 43 
BR3 1150 1226 1139 1172 +/- 47 
BR4 1074 1195 1114 1128 +/- 62 
BR5 918 1110 1024 1017 +/- 96 
BR6 1031 1070 1017 1039 +/- 27 
Liverpool (LI)1     
LI3 915 940 811 889 +/- 68 
LI4 1087 1160 1102 1116 +/- 39 
LI5 1019 1151 1094 1088 +/- 66 
LI6 1114 1102 1034 1083 +/- 43 
Shelburne (SH):     
SH1 1026 1080 951 1019 +/- 65 
SH2 1051 1075 994 1040 +/- 42 
SH3 1029 1108 1018 1052 +/- 49 
SH4 995 988 927 970 +/- 37 
SH5 1090 1100 1032 1074 +/- 37 
SH6 1033 1172 1025 1077 +/-83 
SH7 1134 1145 1041 1107 +/- 57 
Clyde (CL):     
CL1 716 842 539 699 +/- 152 
CL2 1040 1111 953 1035 +/- 79 
CL3 991 994 899 961 +/- 54 
CL4 1003 1008 949 987 +/- 33 
CL5 1031 1047 971 1016 +/- 40 

11



Yarmouth (YA):     
YA1 835 958 807 867 +/- 80 
YA2 1034 1109 995 1046 +/- 58 
YA3 1064 1112 997 1058 +/- 58 
YA4 992 1040 961 998 +/- 40 
YA5 1101 1166 1090 1119 +/- 41 
YA6 1135 1161 1074 1123 +/- 45 
Weymouth (WE):     
WE1 947 1039 906 964 +/- 68 
WE2 1017 1073 978 1023 +/- 48 
WE3 1050 1065 955 1023 +/- 60 
WE4 1080 1117 1023 1073 +/- 47 
WE5 1121 1149 1062 1111 +/- 44 
WE6 1067 1089 1030 1062 +/- 30 
     
KE3 (KRS) 1143 1220 1102 1155 +/- 60 

                                   1 Stations LI1 and LI2 were not included here. 
 
Recalling the winter minimums in the 2012 data, not even the coldest winter minimum, -20.1⁰C in the Middleton corridor, was below the -
23⁰C benchmark for injury. Based on this data one would conclude that winter injury concerns are minor in SWNS but such is the risk of 
drawing conclusions from a single winter of data. When we examine the 2013 data (Table 5) we see a much different picture for this 
important variable. Using the -23⁰C threshold, a total of 18 stations, including the benchmark site at the Kentville Research Station, 
reported winter minimums below -23⁰C. Not surprisingly, the bulk of these stations were located in the colder eastern study corridors or in 
deep inland sites. In fact, 9 of the 18 were in the Annapolis Valley corridors and an additional five more were in the Chester corridor. Not a 
single station in the Shelburne, Clyde, Yarmouth, or Weymouth corridors was below -23⁰C in 2013, again validating the superiority of 
the west end of the study region for this critical variable. With all other variables equal, the milder winters of the South Shore suggest 
that high value winter sensitive crops (eg. wine grapes, highbush blueberries, and peaches) and cultivars (eg. vinifera wine grapes) 
would be better placed in the South Shore than in the Annapolis Valley. 
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Table 5: Winter minimum temperatures (⁰ C) in 2013 
Corridor/station Min. T (⁰C) Corridor/station Min. T (⁰C) 
Chester (CH):  Yarmouth (YA):  
CH1 -22.2 YA1 -15.4 
CH21 -23.0 YA2 -16.2 
CH3 -25.3 YA3 -18.0 
CH4 -23.7 YA4 -20.4 
CH5 -25.6 YA5 -19.2 
CH6 -23.7 YA6 -18.7 
Bridgewater (BR):  Weymouth (WE):  
BR1 -17.7 WE1 -16.3 
BR2 -22.2 WE2 -16.0 
BR3 -22.4 WE3 -17.3 
BR4 -24.3 WE4 -21.1 
BR52 -26.2 WE5 -20.3 
BR6 -26.1 WE6 -18.9 
Liverpool (LI):  Annapolis (AN):  
LI3 -17.3 AN1 -18.1 
LI4 -18.7 AN2 -18.1 
LI5 -20.9 AN3 -22.4 
LI6 -24.0 AN4 -22.2 
Shelburne (SH):  AN5 -25.3 
SH1 -16.1 AN6 -24.8 
SH2 -17.1 AN7 -24.8 
SH3 -19.8 Middleton (MI):  
SH4 -21.2 MI1 -19.5 
SH5 -21.1 S30 -29.9 
SH6 -19.3 S70 -22.4 
SH7 -20.4 MI2 -26.7 
Clyde (CL):  MI3 -21.9 
CL1 -13.9 MI4 -23.4 
CL2 -16.7 MI5 -22.1 
CL3 -20.3 Kentville: (KE):  
CL4 -20.5 KE1 -18.7 
CL5 -21.1 KE2 -21.9 
  KE3 (KRS) -23.4 
  KE4 -23.2 
  KE5 -26.7 
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      1Stations highlighted in yellow have winter minimums below the -23⁰C risk 
        threshold. 
      2Stations highlighted in turquoise have winter minimums below the -26⁰C risk 
        threshold. 
 
Finally, ‘frost free period’ is a parameter of great importance for successful production of frost sensitive crops such as peaches and wine 
grapes. Using the criteria illustrated in Table 3, only nine stations had what would be classified as ‘poor suitability’ of less than 150 frost-
free days in the 2012 data; however, much like what we observed for the winter minimum temperature data, 2013 was a very different 
year and a total of 18 of the 60 stations were below the suitability threshold for this variable (Table 6). Most of these stations were in the 
most interior locations of the individual corridors but there were notable exceptions, such as in Shelburne and Yarmouth, again suggesting 
that there are some compelling microclimates in deep inland locations where we would not normally expect to find them.  
 
Not surprisingly, many of the coastal stations had long frost-free periods with more than 180 frost-free days and thus in the ‘most suitable’ 
category for this parameter; however, these coastal stations have usually been excluded as desirable sites due to their low heat unit 
accumulations discussed earlier. Of more interest are high heat unit sites with frost-free periods in the most suitable category and only two 
sites, YA3 and YA6, both in the Yarmouth corridor, fit this criterion. Coupled with their excellent heat and winter minimum data they are 
very promising sites indeed for high value crop production. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

14



Table 6: Frost-free period (days) at the Southwest Nova Scotia weather 
stations from 2012-2013. 
 
Corridor/station: 
 

2012 2013 Mean 

Chester (CH):    
CH1 160 1461 153 
CH2 189 164 177 
CH3 170 163 166 
CH4 177 163 170 
CH5 154 160 157 
CH6 177 163 170 
Bridgewater (BR):    
BR1 202 205 203 
BR2 177 178 177 
BR3 177 164 170 
BR4 175 163 169 
BR5 154 146 150 
BR6 149 137 143 
Liverpool (LI)1    
LI3 191 191 191 
LI4 190 177 183 
LI5 177 164 170 
LI6 149 147 148 
Shelburne (SH):    
SH1 211 201 206 
SH2 173 179 176 
SH3 164 160 162 
SH4 147 133 140 
SH5 153 138 145 
SH6 177 163 170 
SH7 170 163 167 
Clyde (CL):    
CL1 237 231 234 
CL2 177 164 170 
CL3 154 148 151 
CL4 148 147 147 
CL5 147 147 147 
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Yarmouth (YA):    
YA1 214 191 202 
YA2 194 177 185 
YA3 190 186 188 
YA4 169 160 165 
YA5 177 176 176 
YA6 191 184 187 
Weymouth (WE):    
WE1 183 178 180 
WE2 170 177 173 
WE3 170 147 159 
WE4 171 163 167 
WE5 177 177 177 
WE6 177 176 176 
Annapolis (AN):    
AN1 184 204 194 
AN2 190 179 184 
AN3 165 147 156 
AN4 165 147 156 
AN5 165 147 156 
AN6 149 137 143 
AN7 149 137 143 
Middleton (MI):    
MI1 191 185 188 
S30 165 160 162 
S70 189 163 176 
MI2 149 137 143 
MI3 177 164 170 
MI4 170 147 158 
MI5 177 164 171 
Kentville (KE):    
KE1 190 184 187 
KE2 190 163 177 
KE3 (KRS) 177 164 170 
KE4 190 164 177 
KE5 149 146 147 

       1 Station data highlighted in yellow is below the 150-day threshold for  
         frost-free day suitability for sensitive crops like wine grapes and peaches. 
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3. Best stations from 2011-2013 
 
As there is an incomplete data set for frost-free period, winter minima and solar radiation in 2011 we cannot draw any conclusions for 
these variables over 2011 to 2013, the three years of the study. However, the data set is complete for heat unit accumulation (GDD’s Base 
10⁰C) in the seven South Shore corridors and for the Kentville Research Station (KRS) which has already been noted as an excellent 
benchmark site for wine grape production. As such, it is interesting to look at the top stations for GGD accumulation relative to the KE3 
(KRS) benchmark over the entire 3-year period: 

1. BR3  1172 GGD 
2. KE3 (KRS) 1155 GDD 
3. BR2  1149 GDD 
4. BR4  1128 GDD 
5. YA6  1123 GDD 
6. YA5  1119 GDD 
7. LI4  1116 GDD 
8. WE5  1111 GDD 
9. SH7  1107 GDD 
10. LI5  1088 GDD 

What is noteworthy is that the benchmark site is not at the top of the list as would have been expected although it is second validating its 
characterization as an excellent site for crops having a high heat requirement for growth and yield. It is also noteworthy that the 
Bridgewater corridor placed 3 stations on this ‘top ten list’ and that 5 of the 7 corridors had at least one station on this list, suggesting that 
it is not just an isolated pocket that has high heat numbers but that high suitability sites can potentially be found throughout the study 
region, being influenced more by meso- and microclimate influences than any other factor. 

 
Conclusions 
 
Based on the 2011-2013 weather data, Southwest Nova Scotia certainly offers significant potential for high value agricultural crop 
production. The corridor with the highest heat unit accumulation was Bridgewater, while the Liverpool, Shelburne, Yarmouth, Weymouth, 
and Kentville corridors were very similar to each other but with slightly less heat than Bridgewater (Table 2). A third group including the 
Chester, Annapolis, and Middleton corridors had slightly lower heat unit totals again from that of the second group while the Clyde 
corridor represented a fourth category and was the coolest area in the study. Even so, the Clyde corridor with an average heat unit 
accumulation of 931 GDD’s, was still above the minimum threshold for wine grape production and a number of individual sites are very 
promising for high value crop production in this area. 
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Examining winter minimums, the western corridors of Clyde, Yarmouth, and Weymouth were the mildest within the study area and winter 
minima generally decreased as one progressed east, either through the South Shore corridors or the Annapolis Valley corridors.  Similarly, 
average frost free periods were generally longer in the west, becoming progressively shorter moving easterly. The Yarmouth corridor was 
especially attractive for this variable, retaining long frost free periods regardless of distance inland. Collectively, the evidence for the 2011-
2013 period strongly supports the notion that the South Shore region has comparable, and in many cases superior, climatic suitability for 
high value crops such as peaches, highbush blueberries and grapes, than the agricultural standard represented by the Annapolis Valley. 
 
Solar radiation data showed surprisingly little evidence of fog depression at coastal sites over the three years of the study, nor was there 
any noticeable trends travelling between eastern and westerly corridors.  It is felt that heavy fog seasons would have a dramatic negative 
effect on climate variables, but unknown at this time is the periodicity of these events, the extent to which their effects might extend 
inland, and the degree of their effects on other climate variables. Certainly there is evidence of higher GDD variability at coastal sites (Table 
4) which introduces another level of risk which, coupled with the unknown fog periodicity, make coastal sites undesirable for high value 
crop development at this time.  

On a more positive note, the data clearly supports the existence of sweets spots where a desirable balance of all weather variables exists 
within each study corridor. Clearly, from a weather standpoint each corridor has potential for development in these sweet spots and future 
efforts need to be directed on other site suitability factors such as soil depth before development work can proceed in vigour. Even more 
exciting, the data also clearly indicates the existence of some deep inland sites that do not follow the usual trends and demonstrate some 
surprisingly high heat units, long frost free period, and relatively mild winter minima. Examples of these sites include SH6 and SH7 in the 
Shelburne corridor, YA5 and YA6 in the Yarmouth corridor, WE5 in the Weymouth corridor, and MI5 in the Middleton corridor. These sites 
exhibit strong positive meso- and microclimate effects that appear to be related to slope, elevation, and proximity to bodies of water (eg. 
rivers or lakes) and suggest that there are some surprisingly desirable areas for high value crop production deep in the interior of the 
province where they would not have been expected to be found by this author. Soil depth data is equally necessary in these areas to fully 
elaborate the development potential of these areas but from a climate standpoint the data is amazingly positive. 
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 2013 Temperature and Solar Radiation Summary for Station BR5

2013            
Month

GDD                   
(B5°C)             

[FFGDD]

 GDD                      
(B10°C)            
[FFGDD] 

Min                                
Temp                   
(°C)

Max                         
Temp                         
(°C)

Avg                        
Temp                       
(°C)

Avg Temp                           
All Stations        

(°C) 

Total                         
Solar Radiation 

(kWh/m²/month)

Solar Radiation 
(kWh/m²/day)

 Solar Radiation   
All Stations  

(kWh/m²/day)

January 7 [0] 0 [0] -26.19 14.60 -5.55 -4.01 48.09 1.55 1.38

February 0 [0] 0 [0] -24.99 8.42 -3.59 -2.85 56.76 2.03 2.09

March 3 [0] 0 [0] -12.12 15.56 0.70 0.94 108.18 3.49 3.08

April 51 [0] 8 [0] -7.03 22.61 5.33 5.17 144.30 4.81 4.23

May 209 [90] 81 [39] -1.96 31.41 11.57 10.87 141.24 4.56 4.84

June 355 [355] 205 [205] 3.80 34.62 16.72 15.57 132.49 4.42 4.78

July 503 [503] 348 [348] 8.12 33.47 21.30 20.09 139.56 4.50 4.93

August 422 [422] 267 [267] 3.70 30.12 18.59 17.86 316.22 5.20 5.31

September 293 [293] 146 [146] 0.55 27.09 14.71 14.43 104.17 3.47 3.48

October 131 [76] 30 [19] -6.83 24.17 8.72 9.65 88.95 2.87 2.96

November 37 [0] 11 [0] -15.51 19.63 2.76 3.61 51.00 1.70 1.25

December 4 [0] 0 [0] -20.93 12.53 -3.15 -2.03 34.96 1.13 0.79
Totals,                      

Averages or        
Extremes

2015 [1739] 1096 [1024] -26.19 34.62 7.34 7.44 1,365.92 39.72 39.12

June 08, 2011

May 20, 2013 03:05

Frost Free End:

Station Deployment:

Frost Free Start:

Frost Free Duration:

October 13, 2013 06:35

146.15 days
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