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Atmospheric Surface Temperatures (Ts)

Shown are the trends for atmospheric surface temperature for each of the 50 United States. The source is
NOAA/NCDC (USHCN v2.5) bias-adjusted annual average values, daily maximum/minimum values. They
are taken from the file: ftp://ftp.ncdc.noaa.gov/pub/data/ushcn/v2.5/ushen.tavg.latest.FLs.52j.tar.gz

For some years, especially early in the 20th century, the archived values are estimated from surrounding
stations. We include these estimated values in our trend plots. See Menne et al. 2009.

Daily average trends: The red dots on daily cycle image (opposite side) indicate times of measurement — once
every 3 hours. These 8 values are then averaged to get a daily mean. However, daily averages from early
years sometimes only measured 3 times per day.

Daily minimum trends: A single measurement of the minimum temperature usually at night just before sunrise.

Daily maximum trends: A single measurement of the maximum temperature usually in the late afternoon.
Why are nights warming faster than days?

Humans live and play in the boundary layer, the lowest layer of the atmosphere. Here the air is well mixed and
separated from the atmosphere above. At night this layer is very thin (hundreds of feet), whereas during the
day it grows, thickens, up to %2 mile, and includes many more air molecules.

The build-up of carbon dioxide (CO,) in the atmosphere from human emissions reduces the amount of
radiation released into space, which increases both the nighttime and daytime temperatures. However, at
night there is a much smaller volume of air that gets warmed, so the extra energy added to the climate
system from CO,leads to a greater warming at night than during the day. (figure and text adapted from
Davy et al. 2016).

Implications: We all know that during the day plants \b‘d/
convert atmospheric CO, to oxygen (O;) by photosynthesis. i@i
But during the night, when photosynthesis is off, plants /v‘<‘
respire; they use atmospheric O, and convert it to water and p of Boundary Layer

CO, which is released to the atmosphere. A recent paper by

Anderegg et al. (2015) suggests that rising nighttime

temperatures in the tropics accelerates plant respiration. The /

concern is that carbon stored in world’s forests may be Night-time: Daystime: §
vulnerable to future nighttime warming and be released to Extra heat Is traiy fﬁfgaghhezttﬁicsﬂ:sgn
atmosphere as CO,. Scientists are studying whether plants the ground’: <o thi so the air warms

may become more vulnerable to disease, insects and air warms quickly. slowly.
drought because of the reduced carbon storage.
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