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Bulk Atmosphere Temperature Trend as an Emergent Constraint for ECS

Earth and Space

Direct relationship between Tropospheric and
Surface temperature qualifies as a candidate
for Emergent Constraint. Right: 38 CMIP6
Models and Obs for ECS vs. Emergent
Constraint (McKitrick and Christy 2020)

Empirical evidence suggests ECS is between
1.1 and 1.8 K (red oval) while models show two
clusters of 2.8 and 4.7 K

Christy and McNider (2017) found empirical . : 02 03 04 05
TCR (Tropospheric) to be +1.1 +0.3 K with Mioael werming ren (Gldecade)

Figure 4. Model ECS values plotted against model warming trends. Red

mOdeI mean +23 K squares = high ECS group, blue circles = low-ECS group. Open shape = MT
trend, closed shape = LT trend. Inverted triangles = mean observed LT trend
(solid), mean observed MT trend (open).
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Climate Metric 1 Global near-surface-air temperature dataset

UAH-NMAT over ocean (Junod and Christy 2019), UAH-TMax over land (under construction)

“Average” land surface temperature
(TMax+TMin)/2 is a contaminated metric due
to TMin being measured in the nocturnal
boundary layer which is highly susceptible to
disturbance — see right for station in
California

Project is building a surface temperature
dataset (NMAT+Tmax) to better represent the
surface impacts of the greenhouse effect

NOAA/NCEI Fresno CA, TMax and TMin, May-Aug
1895-2020

4
3
2
1
0

41

-2

3

4

5

6

1890 1900 1910 1920 1930 1940

Department of Energy ¢ Office of Science

1950 1960 1970 1980 1990 2000 2010 2020

* Biological and Environmental Research



Toward an improved estimate of climate sensitivity and its

—application to key climate metrics. JR Christy P1. UAH

y 7, -\ Climate Metric 2 Long-term Pacific Coast Snowfall Dataset

THE UNIVERSITY OF
ALABAMA IN HUNTSVILLE

CA completed through 2020, OR-WA completed through 2019 (painstaking task)

High variability (r1 = 0) implies sensitivity to Are these patterns sensitive to change
random Pacific Ocean pressure patterns? with further warming?

Oregon Normalized Snowfall Nov-Apr (1890-2019)
Vertical spacing of 3 medians between series

Average Snowfall Nov-Apr 1878-79 to 2019-20
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