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3How these causes interact with each other is not always clear
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5Similar relationship exists for Be10 and Sr88 anomalies 



6Met Office, Hadley Centre
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So, Let’s Look at Some of Them



8
NOAA, National Hurricane Center

Changes in observation methods over time make it difficult to know whether 

tropical storm activity has shown an increase over time. EPA, 2015

“There is low confidence in most reported long-term (multidecadal to centennial)

trends in [hurricane] frequency- or intensity-based metrics. IPCC, 2021
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10Data from NOAA NCEI, 2021

Number of EF 1 and greater tornados has remained stable since 1954
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12NOAA, 2012



13EPA,2011

Average Drought Conditions in Lower 48 States

Increase in variability, decrease in 

severity. U.S. has become wetter
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SouthwestLower 48 States

In terms of scale and duration, the droughts of the 1930s Dust Bowl era remain the 

most extreme in the historical record; EPA, 2020
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Warmer and Wetter

Cooler and Drier

Gurrapu, 2016

Warmer and Wetter

Colder and Drier
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Climate.gov, 2015

1040’, 2022
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2011

Recent data show that water usage has exceeded water supply 

for 75% of the years between 2000 and 2020; Richter et al.,2020



Sandhills Sentinel, 2019
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• The idea that polar bear populations would decline was based on an 

assumption about the relationship between summer sea ice and polar bear 

hunting habits. It was never based on data.

• Polar Bears are hard to count, but available data show a stable

population.

Population Likely Increasing 3

Population  Likely Decreasing 3

Population Likely Stable 4

Data  Deficient 9

Regions 19

Polar Bear Count by Region

IUCN/SSC Polar Bear Specialist Group, 2021
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NOAA, 2021
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Extreme One-Day Precipitation Events

EPA, 2021



25National Interagency Fire Center. 2019
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28Crumrine, 2019
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And More Fires
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These are NOT synonyms
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Cronin, 2012
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Approximately 3.4 mm/yr

Component of sea-level rise associated with Global Warming 

is about 1.6 mm/yr. or 8.5 inches per 100 years. NASA, 2018

Approximately 1.8mm/yr
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Passive margins subside largely due to the weight of overlying sediment

If sediment supply > Subsidence + eustatic rise, then the shoreline moves seaward

If sediment supply < Subsidence + eustatic rise, then the shoreline moves landward

Lillie, 2005
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Ganges

Brahmaputra

Mengha

Bangladesh adds 20 sq. km of new land every year. 

This is a wave-dominated delta: Sarker, 2008
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Nienhaus et al., 2017 
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Unlike Bangladesh, sediment from the Mississippi is delivered directly to the 

continental slope so sediment supply along the coast cannot keep up with subsidence 

and eustatic rise. This is a river dominated delta. The shoreline moves landward



39Kwan-Dong et al., 2002
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Active: Convergent Continental Margins – Mountain building results in the shoreline

moving landward as uplift is commonly > eustatic sea-level rise. Sediment supply is a

minor factor due to a deep trench at the continental margin.

Lillie, 2005
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Active: Transform Margin: Basins and Mountains are created along the fault

zones due to friction

Lillie, 2005



42NASA, 2020

Red= uplift

Blue = Subsidence

Convergent

Transform
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Over 50% of the coal used for energy in the world is used by China and they are the largest emitter

of CO2 in the world. India is also rapidly increasing use of coal. A switch to wind and solar here results in more

coal burned in China.

IEA, 2021
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Unbuffered = Energy delivered; Buffered = Includes cost of backup capacity

D. Weibbach et al., 2013

Ferroni and Hopkirk, 2016, using a more sophisticated method to calculate EROI

noted that it was 0.82 for buffered PV solar in areas of moderate solar energy
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The Bottom Line
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Just Like the Polar Bears!!!!


