readings. The southwest site recorded a temperature of
52.9°F and relative humidity of 49 percent; the MAWS
recorded 53.3°F and 49 percent relative humidity; and

the northeast site recorded 51.3°F and 51 percent relative
humidity. These were all fairly consistent with only slight
variations. The MAWS captured the warmest of the three
temperatures, which was also the farthest northwest.

To further the results, the northwest site recorded a
temperature of 53.6°F and a relative humidity of 46
percent. Even though this site was not within the bounds
of the wind farm, this is the highest temperature and
lowest relative humidity of the four sites. This implies that
wind turbine mixing extends outside the bounds of the
wind farm and into the surrounding land.

The second date was November 15 at 12:30 a.m. (see
Figure 9). Winds from the south-southwest provided ideal
conditions at that time. The southwest site recorded a
temperature of 34.7°F and relative humidity of 66 percent;
the northwest site recorded a temperature of 38.7°F and
relative humidity of 56 percent; the MAWS recorded
36.6°F and 65 percent relative humidity; and the north-
east site recorded 39°F and 55 percent relative humidity.
One can see that the southwest portion of the wind farm
had the lowest temperature, while the northern portion

of the wind farm had the highest temperatures. From the
southwest site to the northeast site, temperatures varied by
4.3°F and relative humidity varied by 11 percent. These
are significant differences given the close proximity of
these two sites.

Evaporation results

Evaporation containers were placed at three sites: the
northwest site, the northeast site, and the central MAWS
site. Rainfall at these sites was recorded daily and
added into the containers’ total amount, while winds
were averaged each day to create an “average wind
direction” for the day. Our results demonstrated that
relative humidity decreased and evaporation increased
progressively downwind of the wind farm.

At the time of initial container placement and up until
the first observation, winds came out of the southwest
57 percent of the time, the north seven percent of the
time, and the south 29 percent of the time. During the
second half of the observation period, winds came out
of the southwest most frequently, 57 percent of the time.
South winds prevailed 14 percent of the time and south-
west winds another 14 percent. Looking at winds for the
entire period, it is clear that southwest winds were the
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Figure 11. Increases in temperature and relative humidity
in the areas surrounding wind farms may prevent frost
and increase the growing season for local farmers (image
courtesy of Erica A. Morin).



most common, occurring 54 percent of the time. Other
wind directions included north at eight percent, south at
23 percent, and northwest at 15 percent of the time. With
winds out of the southwest more than 50 percent of the
time, we expected more evaporation would occur from
southwest to northeast. In other words, the air should have
been getting drier as it traveled through the wind farm
(see Figure 10).

Evaporation amounts throughout the study show that the
northeast site had the most evaporation, with a total of 3.2
mm. The MAWS site had evaporation totals of 1.4 mm,
and the northwest site had 1.5 mm of evaporation. The
northeast site had 52 percent more evaporation then the
MAWS site, which further verifies the results of the study.
These results coincide with the relative humidity findings
of conditions becoming drier as winds blow through the
wind farm.

Conclusion

We found that the constellations of wind turbines in a
wind farm impact local climate conditions in and around
the wind farm. The results of this study show that as air
travels through the wind farm, it is “churned” by the
wind turbine propellers, which causes the air at a higher
elevation to mix with air at the surface. The data show
that the air warms consistently as it mixes throughout the
wind farm during overnight and early morning hours.

In addition to warming, the air that travels through the
wind farm also dries out. The data showed lower relative
humidity and higher evaporation where the wind exited
the wind farm. Since the air is warming and drying out
as it passes through the wind farm, this could potentially
prevent frost within the vicinity of the establishment.
These effects have positive implications for farmers in the
area, as the prevention of frost may help create a longer
growing season for crops.

These results show evidence that wind turbines do

affect micro-scale weather variables, but it would be
appropriate for this study to be reexamined with a longer
experimental period through multiple seasons. An
additional parameter, such as soil moisture, should also be
analyzed to determine differences in soil moisture at wind
turbine sites and its possible impact on crops. A study
over multiple months would also help reinforce the theory
of wind turbine impacts on local climate, as well as help
to better distinguish atmospheric variables.
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