Anchorage’s Record Warm Summer of 2019
By Don Sutherland

Prior to 2019, July 2016 was Anchorage, Alaska's warmest month on record. Summer 2019 as a
whole was even warmer than July 2016.

A warm synoptic pattern that occurred within the context of increased anthropogenic greenhouse
gas forcing resulted in exceptional and persistent record-breaking warmth this summer. During
June-August 2019, Anchorage experienced its warmest summer on record by 2.0°F (1.1°C). Its
summer mean temperature (62.815°F/17.119°C) exceeded that of its warmest month on record
prior to 2019 (62.694°F/17.052°C in July 2016).

Summer 2019 saw Anchorage record its warmest-ever June, July, and August. Anchorage tied its
all-time record high minimum temperature on two consecutive days. Anchorage reached 90°F
(32.2°C) for the first time on record. The duration of the excessive warmth and extreme
temperatures recorded during the summer would have been very unlikely, if not improbable,
without human-induced climate change.

The observed global warming since the 1950s is unequivocal with anthropogenic greenhouse gas
emissions being the dominant driver of that warming (IPCC Climate Change Synthesis Report
2014). The warming is a global phenomenon with 98% of the world having experienced its
warmest 51 years during the current 2,000 years (Neukom, et al. 2019).

Since 1880, Arctic temperatures have been increasing at more than twice the rate of global
temperatures (GISTEMP Data Set). In recent decades, the rate at which the Arctic has been
warming relative to worldwide temperatures has increased. From 1980 through 2018, the Arctic
has warmed at a decadal rate of 1.51°F (0.84°C), which is just over 3.5 times the global rate
(GISTEMP Data Set). Multiple lines of evidence corroborate the rapid warming that is taking
place in the Arctic. Increases in humidity, precipitation, river discharge, glacier equilibrium line
altitude and land ice wastage; warming of near-surface permafrost; and, decreases in sea ice
thickness and extent, and spring snow cover extent and duration are consistent with rising
temperatures (Box, et al. 2019).

Consistent with the Arctic warming, Alaska has recently experienced temperatures that are
warmer than they have been at any time in the past century (Thoman et al., 2019). As Alaska
has warmed, Anchorage has also experienced rising temperatures. A disproportionate share of
Anchorage's warmest months has occurred in 2000 or later.
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Anchorage (Five Warmest Months): Represented by Timeframe

Month 2000 or later | 2010 or later | 2015 or later Record 2019
January 2 1 0 32.0°F (0.0°C), 1977 17th
February 2 1 1 32.7°F (0.4°C), 1977 27th
March 1 1 1 36.5°F (2.5°C), 1965 3rd
April 3 3 3 43.5°F (6.4°C). 2016 7th
May 3 2 1 52.5°F (11.4°C), 2014 6th
June B 4 3 60.5°F (15.8°C), 2019 Ist
Tuly 4 3 2 65.3° (18.5°C), 2019 1st
August 3 2 2 62.6° (17.0°C), 2019 Ist
September 1 1 1 55.0°F (12.8°C), 2018 N.A
October 3 2 1 44.8°F (7.1°C), 2018 N.A
November 3 1 0 35.1°F (1.7°C), 2002 N.A
December 2 2 1 28.4°F (-2.0°C), 1969 N.A

| Totals | 31(52%) | 23(38%) | 16(27%) |
Anchorage (Five Coldest Months): Represented by Timeframe

Month 2000 or later | 2010 or later | 2015 or later Record 2019
January 1 1 0 2.7°F(-16.3°C), 1971 45th
February 0 0 0 3.8°F(-15.7°C), 1990 35th
March 1 0 0 14.0°F (-10.0°C), 1959 | 64th
April 2 1 0 26.8°F (-2.9°C), 1972 55th
May 0 0 0 41.1°F (5.1°C), 1964 55th
June 1 0 0 51.1°F (10.6°C), 1971 66th
July 2 1 0 55.4°F (13.0°C), 1971 66th

| August 0 0 0 53.8°F (12.1°C), 1998 66th
September 1 0 0 40.3°F (4.6°C), 1992 N.A
October 1 0 0 25.4°F (-3.7°C), 1996 N.A
November 1 0 0 9.4°F (-12.6°C), 1955 N.A
December 0 0 0 0.8°F (-17.3°C), 1980 N.A
[ Totals [ 1007%) [ 3G%) | 00% |

During the 1961-1990 base period, Anchorage had a summer (June 1-August 31) mean
temperature of 56.4°F (13.6°C). During the current climate reference period (1981-2010),
Anchorage's average summer temperature had risen to 56.9°F (13.8°C). For the most recent 30-
year period (1989-2018), Anchorage's average summer temperature had increased further to
57.6°F (14.2°C). The last time Anchorage had a cooler than normal summer (mean temperature
below the 1981-2010 reference period) was 2012 when the average summer temperature was
56.0°F (13.3°C).

Without climate change, the extreme summer 2019 warmth would have been improbable.
However, the combination of a rising average summer temperature and increasing variability
(1961-1990: mean temperature 56.4°F/13.6°C; standard deviation: 1.4°F/0.8°C vs. 1989-2018:
mean temperature: 57.6°F/14.2°C; standard deviation: 1.6°F/0.9°C) has made summers like 2019
approximately 190 times more likely than they had been.

The long duration of the AO-/EPO- synoptic pattern led to the relentless persistence of above to
much above normal temperatures in Anchorage that allowed monthly warm temperature records
to be set in June, July, and August. Rapid Arctic warming has contributed to an increasing
frequency of long-duration upper air patterns (Erancis, et al. 2018). Should the world warm
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3.6°F (2.0°C) above its pre-industrial temperatures, the persistence of boreal summer weather
will likely increase further (Pfleiderer, et al. 2019).

The Climate Change Link:
Ongoing Anchorage: Summer
waming: 2019:
Rising
Globe: Swmrmer mean Sunmer
027F temperatures: mean
(0.15°C) pex +1.2°F tempeaature
decade (+0.7°C) from Jjust above
(1930-2018) 1961-1990 pricr
reference warmest
Arctic: paiod to monthly
061°F latest 30 years figure
(034°C) pr
decade Rising Warmmest
(1950-2018) summer June on
temperature record
Arctic vanability:
indicators: standard Warmest
Rising deviaton July(and
humidity, change month) on
precipitation, ~0.2F record
Increasing niver (*0.1°C) from
anthrepogenic > discharge, > 1961-15%0 5 Warmest
greenhouse glacier reference August on
gas forang equilibrium peiod to record
line altitude, latest 30 years
land ice First 90°F
wastage; The (32.2°C)
wanming combination temperatue
near-surface of rising onrecord
permafrost; temperatures
decreasing and Most 80°F
seaice variability (26.7°C)
thickness increases the high
(extent), statistical temperatures
SpHng snow probability of onrecord
cover extent extreme
(duration) warmth Most 60°F
(15.6°C)
98% ofthe Increasing minimum
world has frequency of temperatures
had its synoptic onrecord
wamest 51 pattem
years on pesistence Tied all-
record(1- time highest
2000 AD) Wamn minimunm
synoptic temperature
patterns are record on
warmer wo days

Based on the above evidence, human-driven climate change played a key role in bringing about
Anchorage's historic summer warmth. Without anthropogenic warming, the combination of the
exceptional heat and remarkable duration of the warmth in Anchorage would have been very
unlikely, if not improbable.
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