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moves downward to fill the space, con-
ducts heat from the ground and rises.
When spraying pesticides in these con-
ditions, the convection helps lift any
drifting pesticide upward.

This circulation continues through-
out the day and increases in intensity
as the sun gets higher in the sky. This is
why the strongest winds of the day are
more likely to occur midday, and pes-
ticide applications should be avoided
when wind speeds exceed 10 miles per
hour. During days with strong convec-
tion, the convection can reach high up
into the atmosphere. If the air being
forced up is moist, the moisture in the
air can condense and form clouds and
even storms.

The best time to spray pesticides is
generally in the early morning or late
evening when wind speeds are lower,
convection is light but still present, and
the spray droplets move slowly upward.
Later in the day, the increased convec-
tion and wind makes pesticide drift
more likely.

STABLE AND UNSTABLE
ATMOSPHERES

How easily convection can climb in
the sky depends on the stability of the
atmosphere. In stable atmospheric con-
ditions, the air resists vertical motion.
In unstable atmospheres, the air is in
an excited state, and vertical motion
is encouraged. There are some visual
clues you can use to identify if the
atmosphere is stable or unstable.

Stable air is characterized by flatter,
stratiform clouds and fog, continu-
ous and steady precipitation, smooth
air, and fair to poor visibility if haze,
smoke or pollution is unable to move
out of the area. Stable atmospheres are
calm, predictable and steady.

Unstable air is characterized by ver-
tically developed cumuliform clouds,
showery precipitation, turbulent air,
and good visibility unless the wind
blows visual obstructions into the
area. Unstable atmospheres also tend
to occur in hot and humid conditions.
Unstable atmospheres are chaotic and
only happy when they’re going Mach 2
with their hair on fire.

BECAUSE | WAS INVERTED
Sometimes, a layer of cool air

gets trapped underneath a layer of

warm air. This is called a temperature

Vertically developing cumuliform clouds on a hot, humid Florida day

inversion. The layer of warm air forms
a cap where the air at ground level, and
anything in it, can no longer rise and
disperse. Convection at the surface
continues, dispersing air molecules
vertically until they reach the cap and
then spill laterally as if theyd hit an
invisible roof.

If you've ever tailgated at a late-
season football game in the evening,
you've likely witnessed a temperature
inversion. The smoke from the grills
rises maybe 30 feet, stops and spills
right back down. It stings your eyes
a bit, but it smells like beer brats, so
nobody cares.

When an inversion occurs during
spraying, pesticide droplets can drift
off-target even when wind condi-
tions are below the normal threshold
where applicators would refrain from
spraying. Long-range drift incidents
exceeding 1 mile are often the result
of spraying under stable atmospheric
conditions like temperature inversions.

Several factors influence whether
a temperature inversion will develop.
Moist soil holds heat better than dry
soil, so dry conditions can be one
factor. Clouds very effectively reflect
heat radiating from the ground back
down to Earth. So, if there are few or
no clouds, then ground heat radiates
unimpeded into the atmosphere. Even
with clear skies and dry ground, the
wind blowing at 5 miles per hour is
usually enough to keep the air mixed
and prevent the cool air settling at
ground level. But if the wind is calm

and the other conditions are present,
the chances of an inversion forming

increase. Temperature inversions are
most likely to be present in the early
morning or evening.

Without any visual obstructions
present like smoke, fog or pollution,
temperature inversions are invisible.
So how do you know when one is
present? The most direct way is to get
a weather report from a weather sta-
tion that has thermometers at both eye
level and near ground level. A weather
station housed at your farm is ideal,
but if you do not have one then you
can access the University of Florida’s
Florida Automated Weather Network
(FAWN) service (see fawn.ifas.ufl.
edu). All FAWN stations give tempera-
ture readings at 2, 6 and 30 feet in the
Graphical Weather Data section. If the
temperature at 2 feet is cooler than the
temperature at 6 feet, a temperature
inversion is occurring.

RESULTS OF RAIN

Rain is something Florida growers
are very familiar with. At a certain
point in May, it seems like someone in
the sky turns on the faucet and forgets
to turn it off until October. In the Flor-
ida peninsula, the wind coming from
almost any direction passes over either
the Gulf of Mexico or the Atlantic
Ocean. These cool, dense sea breezes
move inland like a wedge and push the
warm land air high into the sky.

In summer, the Florida atmosphere
tends to be very unstable, and vertical
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‘How weather affects pesticide applications’ test

To receive one Core continuing education unit (CEU), read “How weather affects pesticide applications” in this issue of Citrus Industry magazine.
Answer the 20 questions on the magazine’s website (www.CitrusIndustry.net/ceu) or mail the answers and application information to the address at the
end of the article. You must answer 70% of the questions correctly to receive one Core CEU. The article and test set are valid for up to one year from the
publication date. After one year, this test will no longer granta CEU.

Select one answer per question. T = true and F = false.

1. Under normal conditions, the temperature of the air gets warmer as elevation increases. T F
2. In a stable atmosphere, vertical motion is consistently encouraged. T F
3. Unstable atmospheres tend to occur in hot and humid conditions. T F
4. Pesticide drift is impossible when wind speeds are below 5 miles per hour. T F
5. Temperature inversions are most likely to occur in early morning or late evening. T F
6. Runoff is the surface movement of a pesticide in water from the treated site. T F
7. It only takes a 2-degree increase in body temperature above normal to start feeling the mental effects of heat stress. T F
8. Heatstroke victims have clammy skin and sweat profusely. T F
9. Leaching occurs when water from rain or irrigation transports pesticides downward through the soil. T F
10. An increase of body temperature of 5 degrees above normal can result in serious illness or even death. T F
11. Pesticide drift is the movement of pesticides to non-target areas through

A) Water B) The air C) The soil D) Tokyo
12. The strongest winds of the day are more likely to occur during

A) Early morning ~ B) Midday C) Early evening D) Night

13. The best time to spray pesticides occurs when
A) Wind speeds are low  B) Convection is present ~ C) Spray droplets move slowly upwards D) All of the above
14. Unstable air is characterized by
A) Stratiform clouds and fog B) Continuous precipitation and smooth air
C) Cumuliform clouds and showery precipitation D) AandB
15. A temperature inversion occurs when
A) Warm air gets trapped under cold air B) Cold air gets trapped under warm air
C) Warm air and cold air mix equally D) Iceman pulls a 4G negative dive with a Mig-28
16. These soil characteristics give the greatest potential for leaching
A) Sandy and low organic matter B) Clay with high organic matter
C) Sandy with high organic matter D) Clay with low organic matter
17. When acclimatizing yourself and workers to warming temperatures,
A) Assign lighter workloads B) Provide longer rest periods
C) Ensure workers work at least 100 minutes each day D) All of the above
18. The process by which pesticides bind to soil particles is called
A) Hydrolysis B) The Wingman Effect C) Absorption D) Adsorption
19. The tendency of a pesticide to turn into a gas or vapor is called
A) Volatility B) Vaporware  C) Convection D) Solubility
20. Pesticides with a high chance of vaporization should not be applied when temperatures are above or expected to reach
A) 75 degrees B) 85 degrees  C) 95 degrees D) 105 degrees

Please circle the number below to rate this article and test:

Not very useful 1 2 3 4 5 6 7 8 9 10 Very useful

Pesticide Applicator CEU Form

First Name: Last Name:

E-mail: Phone:

Pesticide License Number:

Address:

City: State: Zip:
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