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Gardening with Weather Extremes





• Warm winter, early perennial 
crop dormancy break.

• Digging ourselves out of dry 
winter conditions.

• Wet April, challenging to plant.
• Rain shut off in June.
• Beryl and stormy patterns saved 

crops in July.
• Drought began to expand in 

August and September.
• Helene brought measurable 

rain to southern IN in 
September.

• Second driest October on 
record since 1895.

• 18 of longest recording weather 
stations in IN had the driest 
October on record.

• Field and ditch fires throughout 
October, most of the harvest.
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Climate Services
Obtaining Weather Data



Climate Services









Mission:

• Provide high-quality climate data, 
derived information, and data 
summaries for the region

• Monitor and assess regional 
climate conditions and their 
impacts

• Focus on region-specific needs

• Coordinate and conduct applied 
research on climate-related issues 
and problems

• Work with key stakeholders to 
identify climate services needs

• DECISION SUPPORT



Where to download Federal Data
https://mrcc.purdue.edu

https://mrcc.purdue.edu/


cli-MATE
https://mrcc.purdue.edu/CLIMATE/

https://mrcc.purdue.edu/CLIMATE/


cli-MATE
https://mrcc.purdue.edu/CLIMATE/

Daily Threshold Search Tool
• Chronological List of Dates, Monthly Counts, Runs of Days Meeting a Threshold

https://mrcc.purdue.edu/CLIMATE/


cli-MATE
https://mrcc.purdue.edu/CLIMATE/

https://mrcc.purdue.edu/CLIMATE/




Interactive tool lets you explore local 
first/last freeze date and growing season 
climatologies, and trends

Freeze Date Tool

County-level gridded data, 1950-2023

First fall freeze, last spring freeze, 
growing season length
Average, Early/late, Earliest/latest
 Linear trend 

Customize freeze threshold ranging 
from 20°F to 40°F

Seamlessly move between regional 
maps and local charts

https://mrcc.purdue.edu/freeze/freezedatetool.html

https://mrcc.purdue.edu/freeze/freezedatetool.html
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https://mrcc.purdue.edu/freeze/freezedatetool.html


Vegetation Impact Program (VIP) https://mrcc.purdue.edu/VIP

Spring and Fall Frost/Freeze Maps

https://mrcc.purdue.edu/VIP


Vegetation Impact Program (VIP) https://mrcc.purdue.edu/VIP

Spring and Fall Frost/Freeze Maps

https://mrcc.purdue.edu/VIP


Soil Temperature Climatology
https://mrcc.purdue.edu/clim/Soil-T

Provides historical soil temperature 
statistics for the north central US

Date when soils WARM ABOVE 
temperature threshold

Date when soils COOLS BELOW 
temperature threshold

30-yr averages using bias-corrected NARR reanalysis data

https://mrcc.purdue.edu/clim/Soil-T


Soil Temperature Climatology
https://mrcc.purdue.edu/clim/Soil-T

https://mrcc.purdue.edu/clim/Soil-T


Soil Temperature Climatology
https://mrcc.purdue.edu/clim/Soil-T

https://mrcc.purdue.edu/clim/Soil-T








Chilling Hour Tool
https://mrcc.purdue.edu/ChillingHours

https://mrcc.purdue.edu/ChillingHours


The Custom Chilling Hours Tool is a product developed by the Midwestern 
Regional Climate Center (MRCC) in collaboration with the USDA Midwest 
Climate Hub that lets users track chilling hour accumulations for locations 
across the United States using customized temperature thresholds and time 
periods. This tool can be used to answer such questions as:

• How many chilling hours accumulated from September 1, 2022, to March 
31, 2023, at a selected location based on temperature bounds of 32°F and 
45°F? How does that compare to previous seasons?

• How does the number of chilling hours accumulated at a selected station 
compare to other stations in the United States?



https://climatetoolbox.org/tool/climate-mapper

https://climatetoolbox.org/tool/climate-mapper


STAY CONNECTED, 
STAY INFORMED

Sign up for the MRCC 
Quarterly Newsletter

https://mrcc.purdue.edu/resources/newsletter

https://mrcc.purdue.edu/resources/newsletter


State Climate Offices
About:
• Focus on state priorities

• Agriculture
• Drought
• Wildfires
• Coastal issues
• Urban issues

• More outreach than data tools
• Articles
• Presentations
• Interviews

• More climate change linkages

• Programs
• CoCoRaHS
• Mesonets





CoCoRaHS (Community Collaborative Rain, Hail, and Snow) Network
Cocorahs.org

• Started over 25 years ago
• Colorado Collaborative Rain, Hail, and Snow network

• Manual observations
• Daily (morning)
• Multi-day

• Significant weather reports
• Condition monitoring reports
• ET monitoring

CoCoRaHS



CoCoRaHS

CoCoRaHS (Community Collaborative Rain, Hail, and Snow) Network
Cocorahs.org



A Critical Gap in Local Weather Observation
NWS Cooperative Observer Network ASOS / AWOS



About  t he  Purdue  Mes one t
Maintain 15 Purdue Mesonet 

stations across Indiana, 
measuring real-time weather

A mesoscale network of high-
quality, research-grade 

weather stations

purduemesonet.org 



Useful Tools: IN-SCO – Purdue Mesonet



Useful Tools: IN-SCO – Purdue Mesonet

purduemesonet.org 



Useful Tools: IN-SCO – Purdue Mesonet

purduemesonet.org 

Temperature Inversions

• Temperature in the atmosphere increasing 
with height from the surface

• Very stable atmosphere
• Wind < 3 mph



Temperature Inversions

• Likely present if:
 Mist, fog, dew, or frost
 Low hanging smoke that moves parallel 

to the ground
 Large temperature swings from 

maximum and minimum temperatures
 Clear skies after a day that was primarily 

sunny
 Sounds travel through the air much 

further
 Calm winds

Pesticide Application Considerations



• Expand network (under new umbrella)
• At least 1 station per county
• Prioritize agricultural areas
• Fill in spatial gaps

• Identify communities in need

• Continue adding value
• Develop climatologies, perspectives
• Integrate forecasts
• Integrate alert system

• Integrate new tools and standards
• Snow monitoring
• Cameras
• 10-m towers

Goals and Needs of the Mesonet

indianamesonet.org 



Newsletter Signup



Impact on Horticultural Crops



Weather Impact on Horticulture - Temperature
Temperature
• Plants grow faster with increasing air 

temperatures up to a point.
• Extreme heat slows growth.
• Some annual flowers and vegetables are 

extremely sensitive to cold 
temperatures.

• Seed germination is a factor of soil 
temperature.

• Many plants require a certain number of 
days chilling before growth can resume.

• Wide temperature fluctuations are 
damaging.

• Warmer winter can cause larger insect 
populations in the next growing season.

(HO-203-W)
PURDUE EXTENSION PUBLICATION
By: Larry A. Caplan

https://www.purdue.edu/hla/sites/yardandgarden/author/larry-a-caplan/


Weather Impact on Horticulture - Temperature
Low Temperatures
• Colder temperatures will slow plants rate of 

metabolism and growth.
• Extended periods of colder temperatures 

during plant growth, overall plant quality will 
be hindered or may cause plant death.

• Below freezing, water freezes within the plant. 
Ice crystals puncture cell’s membranes. Ice 
melts, contents from the cells leak out, killing 
the plant.
• Plant tissue looks dark green or water 

soaked, then blackened/necrotic later.

(HO-203-W)
PURDUE EXTENSION PUBLICATION
By: Larry A. Caplan

https://www.purdue.edu/hla/sites/yardandgarden/author/larry-a-caplan/


Weather Impact on Horticulture - Temperature
Vegetables and Annual Flowers
• Warm Season Crops

• Tomatoes, snap beans, cucurbits can be 
severely injured by light frost.

• Cool Season Crops
• Broccoli, cabbage, peas, and onions can 

tolerate frost and light freezes of short 
durations.

• Bolting – plants set out too early in the spring. 
Put enough growth to get out of juvenile stage. 
Plant is sensitive to cold spell. 
• Bolted plants should be discarded; cutting 

flower stalks off will not prevent the 
deterioration in flavor and quantity.

• Do not set out plants too early in the spring.
(HO-203-W)
PURDUE EXTENSION PUBLICATION
By: Larry A. Caplan

https://www.purdue.edu/hla/sites/yardandgarden/author/larry-a-caplan/


Woody Plants & Perennials
• Can tolerate very low temperatures if they are 

allowed to harden off and go dormant in the fall.
• Hardening is triggered by shorter days in late summer 

and fall and colder temperatures. Overwintering buds 
are matured and protected by bud scales.

• Withhold late year nitrogen applications.
• Frost cracking in trees with thin, dark bark (peach or 

silver maples).
• White exterior latex paint – reduces wide 

fluctuations in temperature.
• Root injuries – frost heaving. Roots move upward in 

the soil. 

Weather Impact on Horticulture - Temperature

(HO-203-W)
PURDUE EXTENSION PUBLICATION
By: Larry A. Caplan

https://wltreefriends.org/tree-news/frost-cracks/

https://www.purdue.edu/hla/sites/yardandgarden/author/larry-a-caplan/


Fruit Crops
• Cold is common cause for economic loss.
• Injury caused when temperatures drop 

below certain threshold levels.
• Pruning!!! – best done in late winter/early 

spring.
• Proper selection of species and cultivars 

will decrease the potential for crop loss.
• Selection of late blossoming cultivars may 

be the best chance for success.

Weather Impact on Horticulture - Temperature

(HO-203-W)
PURDUE EXTENSION PUBLICATION
By: Larry A. Caplan

https://www.gardeningknowhow.com/edible/fruits/fegen/fruit-tree-pruning.htm

https://www.purdue.edu/hla/sites/yardandgarden/author/larry-a-caplan/


Weather Impact on Horticulture - Precipitation
Precipitation
• Rain, snow, sleet, hail, and ice…
• Effects of too much rain or too little rain can 

be temporary or permanent.
• Water is an absolute necessity, but too 

much reduces amount of oxygen available 
in the soil.

• Snow during the winter can help insulate 
the ground, reducing effect from extreme 
temperatures.

• Salt can damage plants.
• High humidity (amount of water air can 

hold) can create problems with disease.

“How Weather Affects Plants” Garden Tips form Knox County Master Gardeners – Illinois Extension



Weather Impact on Horticulture - Wind

Wind
• Drying effect.
• Can cause high 

evapotranspiration 
effects.

• Disperses pollen, seeds, 
spores, insects, 
pathogens, salt, and 
noxious chemicals.

• Can also damage plants.

“How Weather Affects Plants” Garden Tips form Knox County Master Gardeners – Illinois Extension



Weather Impact on Horticulture – Minimizing Hazards

Minimizing Hazards
• Select plants that are good for your climate (native 

plants).
• When choosing trees, choose ones that are strong.
• Healthy plants are happy plants and are less 

susceptible to environmental hazards.
• Improve soil to maintain moisture (mulch, 

continuous watering).
• Provide water for trees during extended dry periods.
• Water evergreens before ground freezes in winter.
• Mulch perennials, wrap young trees.
• Leave ice covered plants alone.
• When shoveling, don’t put snow on plants that may 

have salt.
• Consider planting a windbreak.

“How Weather Affects Plants” Garden Tips form Knox County Master Gardeners – Illinois Extension





Outlook















Thank you!

Austin Pearson
Climatologist

Midwestern Regional Climate Center/Indiana State Climate Office
pearsona@purdue.edu
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