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The arc of history bends towards increased scientific
understanding of human effects on climate

There is new and stronger evidence that most
of the warming observed over the last 50 years
is attributable to human activities

The unequivocal detection of the enhanced
greenhouse effect from observations is not
likely for a decade or more

It is extremely likely that human influence has
been the dominant cause of the observed
warming since the mid-20th century

Most of the observed increase in globally
averaged temperatures since the mid-20th

"
The balance of evidence suggests a discernible century is very likely due to the observed
human influence on g]oba[ climate Increase in anthropogenlc greenhouse gas
concentrations
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What is “climate fingerprinting”?

= Basic idea:

- Different influences on climate have different characteristic signatures

- Signatures are easier to discern if scientists study patterns (“fingerprints”)
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The power of fingerprinting
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Satellite data show a temperature fingerprint that is
inconsistent with natural causes
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Complementary evidence...
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' Human fingerprints on climate are ubiquitous

= Climate scientists have identified human “fingerprints” in many different
aspects of the climate system — not just in temperature
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= Changes in different climate variables are physically and internally consistent,
and are independently monitored with a wide range of instruments
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Event attribution: The case of the 2003 European
- summer heatwave

Estimated likelihood (normalized)

'

Return period (years)

| 4 10 20
1.000 250 100 50

Risk (rate of occurrence per 1,000 years)

Histogram of return periods without
human-caused climate change

Histogram of return periods with
human-caused climate change

We estimate it is very likely (confidence
level >90%) that human influence has at
least doubled the risk of a heatwave
exceeding this threshold magnitude.

ﬁ Stott et al., Nature, 2004
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Risser and Wehner, 2017: Human-caused intensification
- of hurricane rainfall

Station data Smoothed station data Advanced Hydrologic
Prediction Service
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“...Anthropogenic climate change likely increased Hurricane Harvey’s
total rainfall by at least 19% with a best estimate of 38%”

ﬁ zfif;jl"uzﬁthQSZfRL' 2017 Precipitation total (mm) for the Houston, Texas region from NASEM Workshop on Emerging Areas of Science, Engineering, and Medicine for the Courts. Feb. 24, 2021
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Satellite temperature data
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Climate change as hazard: Relevant legal issues and
| questions

= Where and when is the hazard/harm likely to occur? Did it already occur?

= Scientific confidence in projected climate change hazard:
- Is hazard robust across models?
- Is hazard physically interpretable?

- Is hazard readily observable?
= Can we reliably estimate human contribution to the change in the hazard’s likelihood?
= Are there reliable damage estimates for the hazard?

= Are key uncertainties well-quantified?
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