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Objective

To establish and maintain a province-wide weather monitoring network to support
environmentally sustainable crop production management practices through crop and variety
selection and integrated pest management (IPM) programs.

Summary

This project builds on the work done in previous weather monitoring projects by NBSCIA. Two
new weather stations were installed in the Hartford and Cookville areas. The Hartford station
was installed to expand the PomeBlight network and the Cookville station was installed in a
previously unrepresented area of the province to improve the monitoring of CHU, GDD and
rainfall. The new stations arrived from the supplier later in the year than hoped for, which
meant that corn heat units (CHU), growing degree days (GDD) and rainfall data for the new
locations could not be collected this year. CHU, GDD and rainfall data was compiled for all
existing NBSCIA and NBDAAF weather stations, with maps of each parameter posted to the
NBSCIA website and distributed to NBSCIA members. The 2019-2024 average CHU
accumulation was compared with the historical average from 1971-2000, showing marked
increases in CHU accumulation across the entire province, reflecting the impacts of a warming
climate. Soil temperature graphs were produced in the spring distributed to NBSCIA members
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for use in making planting decisions. Historical frost data was distributed and updated with
2024 data. Weather station hosts and NBSCIA members were provided station ID’s, enabling
them to access the Davis Weatherlink app on smart phones and read real time weather
conditions at a particular station location. This is a very popular feature, particularly for
determining wind speed for spraying decisions. Several NBSCIA weather stations are included in
Perennia’s PomeBlight network, which allows producers to see fireblight infection risk levels for
their weather station or stations nearest to their location in real time and greatly improve their
fireblight IPM program.

This enhanced weather station network will provide New Brunswick farmers another valuable
tool to manage climate change initiatives to remain competitive in an increasingly global
market demanding environmentally sustainably produced commodities. Data provided by the
network will provide critical information to support 4R Nutrient management, IPM and
reference key weather parameters over future years.

Introduction

In areas of significant crop production where demand warrants, there are commercial service
providers for climate monitoring and pest risk forecasting such as Weather INnovations
Consulting LP (WIN), Chatham, ON. WIN’s environmental monitoring network encompasses
Ontario, Manitoba, Saskatchewan, Michigan and Western Europe. The New Brunswick
agricultural community and diverse microclimates is not large enough to attract commercial
service providers such as WIN.

The NBDAAF Potato Analysis Tool (PAT) network was established to provide data collection
from a series of weather stations that monitor temperature, relative humidity, rain, wind, solar
radiation, leaf wetness and soil temperature and moisture to better manage late blight in
potatoes. The NBSCIA has a number of like stations (make and model) located outside the
“potato belt” area with similar capability that can be incorporated with the NB Potato Crop
Weather and Pest Information to provide a Province wide Agriculture Weather network (NB Ag
Weather Network) to assist in production management decisions and benchmark climate
changes going forward.

NBSCIA has completed a series of projects (EMP15-003-3: NBSCIA Agricultural Geomatics
Service), C1819-0557: Climate Mapping for Intensive Crop Production and C1819-0977 NB
Agricultural Weather Network for Intensive Crop Management to expand the number of Davis
weather stations throughout the province and enable export of the PAT data from the NB
Potato Crop, Weather and Pest Information portal https://agri.gnb.ca/010-
001/Index.aspx?lang=en in a GIS compatible format https://www.nbscia.ca/weather-
maps/#nb2021. This project upgraded the NBSCIA weather stations with soil temperature and
soil moisture sensors. C1819-0977 NB Agricultural Weather Network for Intensive Crop
Management also focused on perfecting data transfer within the network to create the maps
and maintain and upgrade stations.
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Project Deliverables

An expanded weather station network, upgraded station capability, improved annual and in-
season maintenance to support the establishment of an NB Agricultural Weather network.

Specific deliverables for this project will be to:

e To provide real-time access to all individual stations, using the Davis Weatherlink
delivery model for the georeferenced climate maps (https:// www.weatherlink.com/)
by producers to facilitate local real- time weather checks to support crop growth and
pest modelling for crop scouting and IPM programs.

e Improved understanding of the heat unit rating for corn and soybean, in relation to
appropriate varieties for the different growing regions of New Brunswick.

e Produce corn heat unit, growing degree day and rainfall benchmark maps, soil
temperature data and track last spring frost and first fall frost dates to monitor
climate change.

e Provide fireblight infection risk alerts to apple producers during the growing season.
Project results will assist producers in evaluating the environmental and climate change risks
associated with their operations, acquire knowledge and technical resource tools to address
these risks and help them implement adjustments to manage such risks.

Accurate predictive models for pest alerts to a field scale will enable the farmers to undertake
more timely pesticide applications, hence reduce the environmental load improving

sustainability.

Summary of Progress:

Two new weather stations were added to the network by NBSCIA in 2024 in locations that were
previously unrepresented in the weather network. New station locations include Hartford near
Woodstock and Cookville near Sackville. Each station was outfitted with soil temperature and
moisture sensors in addition to the basic station so its weather monitoring capabilities are
equal to other NBSCIA stations. The Hartford weather station is located in an apple orchard as
part of the PomeBlight monitoring aspect of the project, so it was also outfitted with a leaf
wetness sensor in order to enhance its data collection for apple IPM purposes. Due to the late
arrival of the new weather stations, a full season of weather data could not be collected,
however they are fully functional to collect data for a full season in 2025.
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CHU, GDD and rainfall data was collected from May 15t to October 315t 2024 from each of the
stations in the weather network and interpolated maps of each parameter were produced and
posted on the NBSCIA website. The 2024 growing season was remarkable for the higher than
usual CHU’s accumulated, with many station locations receiving 400-500 more CHU’s than
historical averages. This was easily seen with both corn and soybean crops, which matured
close to two weeks sooner than normal. Day by day GDD data was shared with Perennia in
support of a blueberry phenology/lifecycle research project.

Bootsma, McKenney, Anderson & Papadopol (2007) published a maritime CHU map using CHU
averages from 1971 to 2000. The past six years of CHU data from NBSCIA-NBDAAF stations was
averaged and compared to the Bootsma et al. map. All areas of the provinces showed CHU
increases, ranging from 100 to 800 (see map below). According to this data, some areas of the
province that could not reliably grow corn in based on the Bootsma et al. findings can now do
so. Producers can use this data to consider higher heat unit varieties which can yield more. The
data also further proves the need for weather monitoring to adapt to changing growing
conditions and the impacts of climate change and supports the need for a revised heat unit
map for the province and continued data collection for calculating CHU's.

Soil temperature data from weather stations equipped with soil temperature sensors was
compiled and distributed to NBSCIA members as well as posted to the NBSCIA website. In the
spring planting season, soil temperature data give producers information on when the soil
temperature is warm enough to plant small grains, corn, soybeans and warm season forages.
This was a very positively received and appreciated service among the NBSCIA membership,
with one producer mentioning in personal communication that they used the soil temperature
data provided by NBSCIA as the basis for planting their sorghum-sudangrass crop.

Historical frost data of NBSCIA and NBDAAF was updated with 2024’s data. For most weather
station locations, there is now six years of data on last spring freeze, last spring frost risk, first
fall freeze risk and first fall freeze. This data can help producers make management decisions
regarding frost sensitive crops instead of relying on general recommendations. For example,
the general recommended date for planting warm season crops has been June 15. By looking at
the historical frost data for their area, a producer may find they can plant before June 15 and
take advantage of a longer growing season. This was another initiative that receives positive
reviews from the NBSCIA membership.

NBSCIA and NBDAAF station hosts were provided station Ids enabling them to access the Davis
Weatherlink app on smart phones and read real time weather conditions at a particular
location. This is a very popular feature for many, particularly for determining wind speed for
spraying decisions and planning field operations. Real time data from all NBSCIA weather
stations is publicly available on Weatherlink to maximize their impact to the agricultural
industry. In personal communication, one producer highlighted how they use the real-time
humidity data for knowing when to start/stop combining grain to achieve desired moisture
levels.
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In conjunction with Perennia and NBDAAF, PomeBlight was made available for New Brunswick
producers with New Brunswick weather station data for the first time. PomeBlight is a model
for predicting fireblight infection risks based on real-time weather conditions as reported by
weather stations. The New Brunswick weather station data being uploaded in real-time to
PomeBlight is currently from NBSCIA weather stations. PomeBlight is account/subscription
based, which allows individual producers to customize it according to their location and when
their trees enter different developmental stages. This allows producers to monitor the risk of
four different types of fireblight infections: blossom blight, shoot blight, canker blight, and
trauma blight. Presence of dew, antibiotic applications and tree trauma events can be added to
further refine the infection risk calculations to provide even better fireblight infection risk
monitoring capacity. PomeBlight offers fireblight IPM capabilities that were not previously
possible in New Brunswick.

The PomeBlight fireblight program was well utilized by NB apple producers in 2024. Some
producers made use of it by themselves and others with input from NBDAAF’s apple specialist.
There were hot and humid conditions during the blossom blight infection period, which proved
PomeBlight extremely useful for producers as it allowed them to make more informed and
effective management decisions on antibiotic spray timing and to determine the number of
applications required. Some producers experienced localized/isolated rain during the blossom
blight infection period. This significantly affected their risk rating in PomeBlight compared to
locations that did not see rain, which further shows how using local weather data and models
such as PomeBlight can significantly improve disease management compared to relying on
general/blanket recommendations.

With further additions of weather stations to the network to cover the major apple producing
areas of New Brunswick, PomeBlight can become an extremely valuable tool for New Brunswick
apple producers for their fireblight IPM programs. PomeBlight is one function of Perennia’s
Farm Data Tools program, which also has a feature where subscribers can calculate GDD’s of a
particular weather location based on time frames and minimum temperature thresholds of
their choosing.

NBDAAF and NBSCIA have purchased replacement parts for when faulty parts on weather
stations need to be changed. This is to ensure all stations are recording and reporting accurate
data and prevent station outages. Regular communication between NBSCIA and NBDAAF is
established to facilitate coordination between the two organizations regarding activities of the
weather station network.

All NBDAAF and NBSCIA stations have their data uploaded to the PAT where it is available for

public use. When stations are malfunctioning and data is unable to be sent to the PAT
automatically, considerable manual intervention is required to input and verify the data. The
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manual manipulation by NBDAAF to verify and format missing station data for download into
the Web Service is cumbersome, tedious and time consuming and can sometimes limit the
usefulness for time sensitive crop management and predictive modelling.

The current data management capabilities of the PAT make it difficult to properly assess
phenology models for insect pests. This is because insect pests often have unique GDD
thresholds and formulas and specific biofix dates that cannot be applied to the current GDD
formula which calculates GDD’s at base 5 °C. In order to assess insect risk levels, the weather
station data should be applied to formats similar to Perennia’s PomeBlight where calculations
and risk alerts are automatically made. This would reduce or eliminate manual calculations
from the raw data needed to determine insect pest risk and provide real-time current
conditions for producers. Although this may require a significant time and financial investment,
it would increase the usefulness of the weather station network for producers in their IPM
programs.

Conclusions:

Given the manual effort involved on the part of NBSCIA and NBDAAF staff the preparation of
weather maps more frequently than monthly is logistically difficult for time sensitive intensive
crop management and for predictive pest modelling. However, with the renewed effort by
NBDAAF and NBSCIA and through adoption of technology like the PomeBlight model, it may
become a reality.

After interpolation, the mapped data has the potential to improve the definition and
understanding of the microclimatic heat unit ratings applied to significant agricultural crops and
improve integrated pest management and environmentally sustainable production practices.
Having soil temperature and moisture parameters supports efforts to new or enhanced
cropping strategies that reduce GHG emissions and monitor the impact of climate change.
Looking forward to 2030 and beyond, an expanded NB Ag Weather Network will serve as a
reference or bench mark for monitoring extreme weather events attributed to climate change
within New Brunswick.

Providing open access to all 67 stations will enable real time decision making by producers in
support of environmentally sustainable crop production.

Additional project work will be necessary to provide:

a) improved definition and understanding of the heat unit rating for corn and soybean, in
relation to physiological maturity in New Brunswick

b) assessment of existing crop and pest growth models for forecasting occurrence and
severity of crop pests

c) rainfall and heat unit bench mark maps to monitor climate change
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d) increased soil moisture and temperature mapping will support improved crop planting
and nitrogen management from organic and inorganic sources

Required next steps/Adjustments:

a) Continued operation and maintenance of the weather station network by NBSCIA and
NBDAAF to provide uninterrupted weather data for use in crop management and IPM
decision making by New Brunswick producers.

b) Development/adoption of an improved (less manual intervention) electronic delivery
model for the georeferenced climate maps and predictive pest models to enable real-time
updates and or custom requests.

c) Increased mapping/application of soil temperature data for intensive crop management.

d) Identification and assessment of various existing phenology models for forecasting crop
growth and the occurrence and severity of crop disease and insect pest infestations.

e) Addition of more NBSCIA and NBDAAF weather stations to weather station network to
include unrepresented areas and addition of more stations to the PomeBlight network

for increased fireblight IPM capabilities across the province.

f) Compile historical data to revise the New Brunswick CHU map to reflect changing
climate and data from 2000-present, which is not included in the current map.

Communication:

Provincial weather maps for CHU, GDD and rainfall were posted to the NBSCIA website and
delivered by email. Soil temperature and frost data was distributed to the NBSCIA membership.

Customized maps for individual growers can be prepared and forwarded directly by email from
the NBSCIA Geomatics Centre.
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Figure 1: Locations of weather stations in NBSCIA-NBDAAF Ag Weather Station Network
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Figure 6: Example of soil temperature graph distributed to members for spring 2024 planting season
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Figure 7: Example of historical frost data distributed to NBSCIA members

. Last Spring Last Spring First Fall FirstFall
Location
Freeze Frost Risk Frost Risk Freeze
Charlo
2021 29-May 30-May 29-Sep 9-Oct
2022 9-May 1-Jun 19-Sep 3-Oct
2023 23-May 23-May 23-Oct = 24-Oct
2024 12-May 13-May 9-Oct 28-Oct
Lameque
2021 30-May 14-Jun 8-Oct 9-Oct
2022 11-May 24-May 19-Sep 2-Oct
2023 23-May 23-May 22-Sep = 23-Oct
2024 13-May 1-Jun 17-Oct = 26-Oct
Val Doucet
2021 30-May 11-Jun 8-Oct 9-Oct
2022 11-May 2-Jun 30-Sep 2-Oct
2023 23-May 30-May 17-Oct = 24-Oct
2024 13-May 1-Jun 2-Oct 25-Oct
Whitney
2021 30-May 11-Jun 5-Oct 9-Oct
2022 11-May 2-Jun 19-Sep 3-Oct
2023 23-May 23-May 22-Sep  24-Oct
2024 13-May 1-Jun 7-Oct 17-Oct
Bathurst
2024 - - 2-Oct 17-Oct
Tabusintac
2024 13-May 1-Jun 2-Oct 17-Oct
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Figure 9: Example of historical data throughout the growing season as seen in PomeBlight
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Note: There was issues with NBSCIA Farm Data Tools that did not allow for a more recent graph to be included at time of this report.
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