Global Warming Data 2023

L. David Roper, ROPERLD@VT.EDU, 17 February 2024
Hold down CTRL and Click on a graph to see its Internet link.

Drivers of Global Warming
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The linear fit from 1980-2022 yields 1.60-ppmCO:/year.
http://agage.mit.edu/
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mailto:ROPERLD@VT.EDU
https://climate.nasa.gov/vital-signs/carbon-dioxide/
https://en.wikipedia.org/wiki/Atmospheric_methane#/media/File:CH4_mm.png
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1980 to 2022 : 94% decrease in National Average
U.S. SO: trend; this contributes to global cooling and air pollution.
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https://www.epa.gov/climate-indicators/climate-change-indicators-climate-forcing
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http://roperld.com/science/minerals/WorldUSCrudeOilExtraction2023.pdf

US Coal Extraction
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Global Warming
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1980 is essentially the start of super global warming. Perhaps 1980 is the trigger date often mentioned.
A linear fit to the 1980-2022 data yields 0.0183 °C/year; 0.0114 °C /ppm-COs2.

Change in surface temperatures

Oceans absorb
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https://www.carbonbrief.org/explainer-nine-tipping-points-that-could-be-triggered-by-climate-change/
https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/global/time-series/globe/land_ocean/ytd/12/1980-2022
https://upload.wikimedia.org/wikipedia/commons/f/f4/Instrumental_Temperature_Record.png

Consequences of Global Warming

Total mass change (Gt)
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Total mass change (gigaton) of the Greenland ice sheet; contributes to global sea level.
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Total mass change (gigaton) of Antarctica ice sheet; contributes to global sea level.



https://arctic.noaa.gov/report-card/report-card-2021/greenland-ice-sheet-2/
Total%20mass%20change%20(gigaton)%20of%20Greenland%20ice%20sheet.

Figure TD-1. The Effect of Adjusting the Starting Point and Averaging Method for Mass Balance of
Reference Glaciers Worldwide
0

LN~
N \\—\-\
TN
O\
| —— U\

Cumulative mass balance (meters of water equivalent)

=016 data update \
=30
=35
1940 1850 1960 1870 1880 1890 2000 2010 2020
Year

Contributes to global sea level.



https://www.epa.gov/sites/default/files/2021-03/documents/glaciers_td.pdf
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https://hazards.fema.gov/nri/coastal-flooding
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U.S. Drought Monitor 2000-Oct 2023



https://hazards.fema.gov/nri/riverine-flooding

U.S. Drought Monitor Category % of U.S.
DO - Abnormally Dry 15.3%
D1 - Moderate Drought 13.5%
D2 - Severe Drought 12.3%
D3 - Extreme Drought 5.4%
D4 - Exceptional Drought 2.19%
Total Area in Drought (D1-D4)  33.39%

GLOBAL SEA LEVEL
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A linear fit from 1980-2020 yields about 2.5-mm/year.
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https://en.wikipedia.org/wiki/Sea_level_rise#/media/File:ClimateDashboard-global-sea-levels-graph-20230329-1400px.png

ARCTIC SEA ICE YEARLY MINIMUM
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Melting sea ice does not contribute to global sea level.
U.S. Climate Extremes Index
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The red curve is the 10-years running mean and the green curve is the quadratic fit.
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https://www.climate.gov/news-features/understanding-climate/climate-change-arctic-sea-ice-summer-minimum
https://www.ncei.noaa.gov/access/monitoring/cei/graph/us/01-12/cei
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Total hurricanes (adjusted)
Total hurricanes (unadjusted)
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Hurricanes in the North Atlantic, 1878-2020
Atlantic Accumulated Cyclone Energy Index
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The red curve is the 10-years running mean and the green curve is the linear fit.
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https://www.epa.gov/climate-indicators/climate-change-indicators-tropical-cyclone-activity
https://www.ncei.noaa.gov/access/monitoring/cei/graph/us/01-12/cei

Tornadoes 1950-2019
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http://climatemaps.co.cc
Source: NOAA SPC 1950-1995
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https://en.wikipedia.org/wiki/Tornadoes_in_the_United_States#/media/File:Tornadoes_in_the_United_States_1950-2019.svg

U.S. Tornadoes/Year
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Wildland Fire Potential Index (numerical rating of fuel combustibility).

U.S. Wild Fire Potential Index (WFPI)
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https://www.ncei.noaa.gov/access/monitoring/tornadoes/
https://www.usgs.gov/fire-danger-forecast/wildland-fire-potential-index-wfpi
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Projected change in annual wildfire risk to properties over 30 years, among properties with any risk in 2022.

http://roperld.com/science/GlobalWarmingData.pdf
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http://roperld.com/science/GlobalWarmingData.pdf
https://www.cnn.com/2022/05/16/us/wildfire-risk-map-climate/index.html

