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2020 is still in the running to be the hottest year on record
Very warm winter in the Northern Hemisphere, and now a hot summer as well

Jan-Jul Global Surface Mean Temp Anomalies

NCEI/NESDIS/NOAA
Analysis is based upon Smith et al. (2008) methodology.
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After 3 slightly cooler years, the heat is back




Land & Ocean Temperature Percentiles Jan-Jul 2020
NOAA'’s National Centers for Environmental Information

Data Source: NOAAGIobalTemp v5.0.0-20200808
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Land & Ocean Temperature Departure from Average Jan-Jul 2020
(with respect to a 1981-2010 base period)

Data Source: NOAAGIobalTemp v5.0.0-20200808
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Land & Ocean Temperature Percentiles Jul 2020
NOAA'’s National Centers for Environmental Information

Data Source: NOAAGIobalTemp v5.0.0-20200808
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Land & Ocean Temperature Departure from Average Jul 2020
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200808
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Land-Only Percent of Normal Precipitation Jul 2020
(with respect to a 1961-1990 base period)
Data Source: GHCN-M version 4beta
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60°F or less

N 100°F or greater

On 20 June 2020 Verkhoyansk had the warmest temperature ever recorded in the Arctic: 100° F
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Degree Heating Weeks — 1 April 2020

NOAA Coral Reef Watch Daily 5km Degree Heating Weeks (Version 3.1) 1 Apr 2020
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Degree Heating Weeks — 16 August 2020

NOAA Coral Reef Watch Daily Skrm Degree Heating Weeks (Version 3.1) 16 Aug 2020
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Global Sea Surface Temperature Anomaly — 1 April 2020

NOAA Coral Reef Watch Daily Skm SST Anomalies (Version 3.1) 1 Apr 2020
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An area of higher ocean heat content was present northeast of Hawaii in April




Global Sea Surface Temperature Anomaly — 16 August 2020

NOAA Coral Reef Watch Daily Skrm SST Ancomalies (Version 3.1) 16 Aug 2020
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This ocean hot spot is still there in August
The Monument has gone from a mosaic of warm and cool areas to solidly warm




Sea Surface Temperature Anomaly, Hawaii Sector — 5 January 2020

MOAA Coral Reef Watch Daily Skm SST Anomalies (Version 3.1) 5 Jan 2020

Winter 2019-2020 saw a mix of warm and cool areas in the Monument




Sea Surface Temperature Anomaly, Hawaii Sector — 13 May 2020

MOAA Coral Reef Watch Daily Skm SST Anomalies (Version 3.1) 13 May 2020

In spring a zone of excess heat lay to the north, possibly linked to this winter’s strong polar vortex pattern




Sea Surface Temperature Anomaly, Hawaii Sector — 16 August 2020

MOAA Coral Reef Watch Daily Skm SST Anomalies (Version 3.1) 16 Aug 2020

Now in summer, there are no extreme hot spots, but the entire Monument is now warmer than average




Bleaching Stress Probability — May-Aug. 2020
Prediction as of 12 May 2020
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2020 May 12 NOAA Coral Reef Watch Bleaching Heat Stress Probabilities (Warning & Higher) for May—Aug 2020

T T TR TR R [T e a7
Probability < 10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-99 100 049
percent

In the spring, an experimental product indicated that thermal stress was likely
into late summer for the Pearl & Hermes — Midway — Kure sector of the Monument
(but there was a low likelihood of bleaching elsewhere)



Bleaching Stress Probability — May-Aug. 2020
Prediction as of 16 August 2020

2020 Aug 11 NOAA Coral Reef Watch Bleaching Heat Stress Probabilities (Warning & Higher) for Aug—Nov 2020
Experimental, v590, CFSvZ—hnsed, 28 to 112 Ensemble Membears
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Now in summer, this product indicates a 90-100 percent change of heat stress
for reefs throughout the Hawaiian Islands



90% Stress Level Probability — August-November 2020

2020 Aug 11 NOAA Coral Reef Watch 90% Frobability Coral Bleaching Heat Stress for Aug—Nov 2020
Experimental, v5.0, CFSvZ—bnsed, 28 to 112 Ensermble Members
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There is a 60 percent probability of bleaching warning conditions in the Monument later this summer




Digression #2
No place to hide...

The western United States is also experiencing record heat

500 mb Height Anomaly (dam)
Monday, Aug. 17, 2020 at B p.m. EDT
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Heat dome over western US on 17 August 2020



Digression #2
No place to hide...

® August 15, 2020 Record Hi
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Records fall all over Texas...
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Death Valley National Park
Furnace Creek Visitor Center (DEVC1) | S
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Today’s Observations

Conditions at 4:00pm
Temp: 127°F Max Temp: 130°F @ 3:41pm

Daily Stats So Far

Humidity: 7% Min Temp: 96°F @ 5:52am
Wind: NW 2, Gust 6 MPH Max Gust: 8 MPH @ 1:00am

Rain (1hr): 0.00 in. Total Rain: 0.00 in.



Looking Forward

An ensemble of 27 climate models predicts
ENSO-neutral trending to La Nifia conditions through early winter 2020

Model Predictions of ENSO from Jul 2020
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Conclusions

2020 is currently the second hottest year on record, after one of the warmest winters
on record in the Northern Hemisphere, followed by a hot summer in many areas
As a result, the Northern Pacific Ocean is carrying excess heat content

ENSO-neutral conditions are present, and expected to persist through summer 2020
There is a 60% chance of La Nina development this winter

There is a 90+% probability of thermal stress to Monument coral reefs this summer,
with all areas of the Hawaiian Islands affected
There is a 60% probability that Monument reefs will reach Bleaching Watch status

Local tropical cyclone events have already occurred in Hawaii this year, despite the
presence of an ENSO-neutral pattern trending into La Nifia
This is not a favorable for Eastern Pacific cyclone formation, whereas high ocean
heat content in the Atlantic creates increased risks for a severe season there

Sea level continues to rise at 3-5 mm per year
Inundation is a long-term problem that will not go away, and may increase over
time depending on future melting trends in Greenland and Antarctica



Questions?
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