THE

UNIVERSITY
OF UTAH

Objectives & Motivation

An extreme heatwave attacked Western North
America in 2021 summertime, which caused
some of the highest temperatures ever recorded
In the western U.S. This natural hazard was
widely reported due to Its severe health
Impacts. However, no study comprehensively
and quantitatively analyzed this event yet. This
research provides a validated modeling study
of this extreme event and Its associated effects
on urban heat islands in major cities in the
western U.S. This work includes details of
model  configurations and  evaluations,
synoptical analysis of heatwaves, estimations
of the spatiotemporal dynamic of weather
parameters from mesoscales to microscales and
quantitatively investigate of the urban heat
Island Intensity and associated effects of
heatwaves.

Methods

Weather Research and Forecasting (WRF)

» 4km coarse domain with 1km nested
domain

« 31 vertical layers

 NAM 12km NCEP inputs

« NLCD and NUDAPT for land use

Urban Heat Island Intensity

* Linear regression fitting

T urban =K x Fraction_urban + T_veg
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Figure 1. Modeling domain (d01=4km) and
locations of major cities (1km).

Estimating the impacts of 2021 heatwaves in the western United States

Kaiyu Chen?, Jacob Boomsma? and Heather A. Holmes!

IDepartment of Chemical Engineering, University of Utah
’Department of Atmospheric Sciences, University of Utah

Results & Conclusions
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Figure 3. Diurnal temperature
differences in the western U.S. during
study episodes.
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Figure 2. Average 2m-temperatures (left three columns) in the
western U.S. during different episodes and their differences
(right three columns). Units are ©C.

Model performances are validated. The main bias are from
diurnal profiles.

Multiple heatwaves that occurred in June originated from eastern

(early), southern (middle) and northwestern (late) areas.

Heatwaves caused average temperatures to increase by 5-10 2C.
Heatwaves had stronger impacts during the nighttime (>15 2C).

Diurnal differences were reduced.
Portland had a maximum of more than 20 2C increment during

heatwaves.
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Figure 4. Time series of historical (2011-2020)
and current (2021) temperatures in June in
major cities.

Table 1. Urban heat islands intensity (UHII) during heatwave episodes in major cities.
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* The ocean breeze mitigates the urban heat islands effects in coastal
cities such as Los Angeles and San Francisco.
 Heatwaves intensify urban heat island intensity by 0.05 2C (Boise)-
0.46 2C (Sacramento).

 Heatwaves mitigate the urban heat island effects in Salt Lake City.
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Figure 5. Nighttime temperatures during
heatwaves/non-heatwaves periods.
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