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Background

Data have been collected from multiple NJ stations over a
long period of time, some going back into the nineteenth
century. With this amount of data, we can perform a

multitude of analyses on different variables, such as daily
maximum or minimum temperature.

In this brief report we examine seasonal maximum minimum
temperature (that is, the highest daily minimum temperature
in @ meteorological season) and the seasonal minimum
minimum temperature (the lowest daily minimum
temperature in a meteorological season). Each of these
values has potentially important ecological and human
health impacts. For instance, an increase in the lowest
minimum may permit the eggs of insects, such as the
Southern Pine Beetle, to survive winters in regions where
colder temperatures in the past prohibited survival (Ayres et
al. 2011). This beetle has already invaded the New Jersey
Pinelands, and threatens to do considerably more damage.

In this study we hypothesize that the reason for the invasion
is at least in part a function of warmer extreme minimums.
A summer increase in the maximum minimum may be
indicative of greater heat stresses being placed on those
individuals without means of artificial cooling at night. This
impacts their ability to recover from previous daytime heat
and to be better able to handle subsequent heat. Here we
hypothesize that the warmer NJ summers over the early
years of the 215 century are accompanied by a rise in the
warmest minimum temperatures.

Methods

Study data are from six National Weather Service
Cooperative Observing (COOP) stations distributed
throughout New Jersey: namely, Charlotteburg Reservoir,
Newark-Liberty International Airport, New Brunswick,
Indian Mills, Seabrook Farms, and Cape May (Figure 1).
Data were retrieved from the national archive via the NOAA
Regional Climate Center’s Applied Climate Information
System (ACIS).

Daily minimum temperatures are analyzed from March
1965 (the start of meteorological spring that year) to
August 2017, just over a fifty-year time span. A Python
program was written to extract extreme daily minimums
(coldest and warmest values) for each month during the
study period. Months with ten or more days missing were
excluded from the study, and any seasons with at least one
discarded month were not used.
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Figure 1: The six NJ COOP
stations used in this study.
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Figure 2: Summer maximum minimum temperatures from
1965-2017 at Indian Mills, NJ.
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Figure 3: Spring minimum minimum temperatures from 1965-

2017 at Indian Mills, NJ.

Maximum Minimum

Minimum Minimum

Spring |Summer |Fall Winter [Spring [Summer |Fall Winter
CM 0.65 0.51 0.52 0.84] -0.10 0.50 0.14 0.90
CR 0.75 0.78 0.63 0.07 0.37 0.82 0.51 1.50
IM 0.69 0.69 0.77 1.12 0.14 1.12 0.71 1.36
NB 0.64 0.68 0.70 1.31 0.22 0.30 0.17 0.77
NL 0.65 0.40 0.39 0.78 0.25 0.41 0.59 0.82
sf | 0970 100 086 212] o005 091 097 161

Table 1: Slopes of the linear regressions (in °F/decade) for Cape May (CM), Charlotteburg Reservoir (CR),
Indian Mills (IM), New Brunswick (NB), Newark-Liberty International Airport (NL), and Seabrook Farms (SF)
from 1965-2017. The section on the left represents the overall seasonal trends in maximum minimum
temperatures for these stations, and the section on the right represents the overall seasonal trends in

minimum minimum temperature.
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Results

Seasonal times series were generated for extreme maximum minimums and
minimum minimums for each station. Figures 2 and 3 are examples of time series for
seasonal extreme maximum minimum and minimum minimum temperatures for the
Indian Mills COOP station from 1965-2017.

The slopes of the linear regressions were calculated for all stations and seasons, a
total of forty-eight values, which are displayed in Table 1. Each cell corresponds to a

linear regression for the time range, expressed as the temperature change in degrees
Fahrenheit per decade.

Red cells indicate increases in temperature over the 1965-2017 period, while the one
blue cell represents a decrease in temperature for that station/season. Cells are
shaded based on the magnitude of the increase or decrease in temperature.

Overall Trends
The clearest overall trend shows an average increase in minimum temperatures for
these six stations, as seen by the overwhelming majority of red in the table. The
magnitude of this warming of extremes exceeds that seen in seasonal mean
minimum temperatures at all stations in all seasons except for spring extreme
minimums (not shown here). This is just one aspect of these results that requires
further diagnosis in our ongoing study.

Comparing the Seasons

Winter seasons have experienced the largest increases in both maximum minimum
and minimum minimum temperatures. Spring minimum minimum temperatures
changed the least over the study period.

Comparing the Stations

Seabrook Farms has the overall greatest increase in extreme minimum temperatures,
with Indian Mills second and Charlotteburg Reservoir third. Cape May extremes have
changed the least, and even has one seasonal decrease in minimum minimum
temperatures. Inland stations show a greater increase in temperature than those
closer to the coast. In particular, Cape May, on the peninsular tip of southern New
Jersey, has shown the smallest increases.

Conclusion

An analysis of extreme seasonal minimum minimum and maximum minimum
temperatures at six stations across New Jersey show a strong warming pattern over
the past 52 years. This is most pronounced in winter, especially at inland stations. In
other seasons the increase is greater in maximum minimum temperatures. The
overall warming of seasonal extreme minimums exceeds that of seasonal mean
minimums. Changes in these extremes play a role in human health and the potential
survival of harmful invasive insects.
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Southern Pine Beetle picture taken from: https://www.dartmouth.edu/~mpayres/

Maps in Figure 1 taken from Google Earth



