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https://docs.google.com/file/d/1jX81ew7lK2fZoa6fpwbX8kBWXmes9lQV/preview


http://www.ncdc.noaa.gov/paleo/ctl/about1a.html

The Climate System:

Interactions between 
the “fast”-moving 
systems of the Earth
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“Keep your eye on the dog walker, not the dog”

https://www.youtube.com/watch?v=cBdxDFpDp_k

Climate provides 
boundaries for the 
weather
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https://www.nasa.gov/multimedia/imagegallery/image_feature_1529.html
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https://scied.ucar.edu/image/gases-earths-atmosphere

A very small portion 
of the atmosphere is 
greenhouse gases

But those gases have 
a particular affinity 
for absorbing energy
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https://newsela.com/read/lib-multimedia-gfx-greenhouse-effect/id/2001019603/

https://earthobservatory.nasa.gov/features/EnergyBalance

About half of the sun’s energy 
reaches the Earth’s surface

A lot of that energy goes into 
evaporating water

Some energy is emitted from the 
surface

The portion of that energy 
absorbed by the atmosphere goes 
into the greenhouse effect
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https://newsela.com/read/lib-multimedia-gfx-greenhouse-effect/id/2001019603/

https://gml.noaa.gov/ccgg/trends/gl_trend.html

Carbon Dioxide has been increasing since 
roughly the mid 1800s

The rate of increase since 1980 (~2.01 
ppm/year) is nearly four times that of the 
rate from 1900-1980 (~0.54 ppm/year)

The following figures focus on 
climate changes since 1980
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Global temperatures have increased about 1.2 °c (2.2 °F) 
over the past century.

The rate of change since 1980 is closer to 1.9 °c (3.4 °F) 
per century.

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/
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The rate at which temperatures are changing over land 
(3.4 °c or 6.1 °F per century) is much higher than the 
global rate including oceans (1.9°c/3.4°F)

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/
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https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/

The rate of change (~4.6°
F/century) in the Contiguous US 
is a bit lower than the rate of 
change over the global land 
surface.

Precipitation has increased a 
marginal amount over the 
Contiguous US
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In the Mid-Atlantic, the 
rate of temperature 
increase is closer to the 
global temperature 
increase.

Minimum daily 
temperatures have 
increased faster than 
Maximum daily 
temperatures

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/
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Annual total precipitation has generally increased in 
the Mid-Atlantic region

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/
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Carroll County Population:
1970 69,006 30.7%
1980 96,356 39.6%
1990 123,372 28.0%
2000 150,897 22.3%
2010 167,134 10.8%
2020 172,891 3.4%

https://planning.maryland.gov/Documents/OurProducts/landuse/Carroll.pdf
https://planning.maryland.gov/Documents/OurProducts/landuse/MDP2010_LU_Summary.pdf
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https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/

Precipitation in Carroll County is highly variable from year to year, 
but there are some significant trends the past few decades.

Winter Precipitation ↑

Summer Precipitation ↑↑ Fall Precipitation ↑

Spring Precipitation ↓
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The following 
graphs are based 
on weather data 
from the nearest 
weather station 
to Carroll County, 
in Emmitsburg, 
MD. 

The station is 
about 16 miles 
northwest of 
Westminster and 
has data from 
1956 through 
2024.
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2 inches

This graph 
shows how 
frequently 
(horizontal axis) 
precipitation 
events of a 
certain 
magnitude 
(vertical axis) 
happen
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Fewer days with 
light or no 
precipitation

More days with 
heavier 
precipitation

Decrease in days 
with light or no 
precipitation

Increase in days with 
moderate to heavy 
precipitation
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The number of 
days with 
rainfall >2 
inches per year 
has gone from 
about 1 to 2-3
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The number of 
frost days during 
the beginning and 
end of the 
growing season 
has decreased
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The number of 
days where the 
high temperature 
spikes about 95 °F 
has decreased

This is likely due 
to the increase in 
precipitation over 
the region
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The number of 
nights where the 
temperature fails 
to fall below 70°F 
has increased 
from 1-2 to 5-7. 

This is due to the 
increase in 
greenhouse gases 
(including water 
vapor) which 
prevent nighttime 
cooling
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Annual snowfall 
has fallen from 
~40 inches to ~25 
inches.
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The number of days 
with temperatures 
above 95 °F is 
projected to 
increase to 20-25 
(top left)

The number of 
frost days is 
projected to 
increase from 
around 115 to 80 
(bottom right)
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Fifth National Climate Assessment, 2023, Figures 2.10 and 2.12

Precipitation is expected to 
continue to increase in the 
mid-Atlantic (right) including 
extremes measured in a variety of 
ways (bottom).
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Tools and Further Information

https://resilience.climate.gov/

https://www.heat.gov/

https://www.drought.gov/

https://www.climate.gov/

https://screeningtool.geoplatform.gov

https://toolkit.climate.gov/

https://nca2023.globalchange.gov/
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29Forster, P.M. et al., Indicators of Global Climate Change 2022: annual update of large-scale indicators of the state of the 
climate system and human influence, Earth Syst. Sci. Data, 15, 2295–2327, 2023, https://doi.org/10.5194/essd-15-2295-2023


