Forecasting the next

hot summer and high sea levels
for Hawaii

Sea level anomalies (December 2019) (cm) A
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Pacific-wide patterns of Sea Surface Temperature and Sea Level
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Climate anomaly defined

We are interested in departures from “Normal”
Anomaly = Observation — Climatology

For example,
ArK)malyDecember 2019 ~ ObserlvatIOnDecember 2019 CIImatOIOgyDecember 1993-2019

That is,
if a month is warmer or higher than normal, the anomaly is positive.



~ Physical explanation
o for warmer-than-normal central Pacific Ocean
e PMM Index (SST based): Dots denote DEC values
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GAir—sea pattern of variability called the
Pacific Meridional Mode (PMM)
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Chiang, J. C. H. and D. J. Vimont, 2004: Analagous meridional modes of atmosphere-ocean variability
in the tropical Pacific and tropical Atlantic. J. Climate, 17 (21), 4143—-4158.



Warm ocean temperatures and high sea levels are physically related
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Annual cycle and year-to-year variability of Hawaii sea levels
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New product s RS

Station: | 057 Honolulu, Hawaii (manually added)

Record
high & low water levels
(relative to Mean Higher
High Water “high tide”)
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Record high water levels in Hawaii
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Impacts of high sea levels and warm ocean temperatures

Coastal erosmn Coral bleaching

Hawau ng Tides Project

Opportunlty for future outlooks (forecasts)
of climate anomalies to benefit society




Pathway to making a seasonal climate forecast

Observing Modeling Computing

Communicating

Processing

Computer code to solve
equations of physical
processes.

NOAA’s weather and
climate computing
system can perform >

8 quadrillion (10%°)
calculations per second

(petaflops).
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NOAA Climate Prediction Center’s
Sea Surface Temperature forecast for summer 2020
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CFSv2 seascnal SST anomalies (K) NWS /NCEP /CPC

Jun—Jul—Aug 2020 Initial conditions: 3Jan2020—12Jan2020

Warmer than normal
for Hawaii
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UNIVERSITY OF HAWAII I\/Ionthly prOCESSing of sea level forecasts
wady oA LEVEL CENTER for tropical Pacific Islands

This product provides an outlook of monthly sea level This seasonal forecast product is experimental For shori-term forecasts
anomalies for the next one to two seasons. We (daily to weekly). please see the High Sea Level Forecast for your region.
combine sea level forecasts with astronomical tide predictions to provide Meither the seasonal nor the weekly product is accurate when a tsunami or
more accurate predictions of coastal water level compared to tide predictions tropical cyclone threatens your coastline.

alone.

June 2020 forecast of sea level anomalies
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Mouseover for past and future months.

http://uhslc.soest.hawaii.edu/sea-level-forecasts/
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Above-normal surface temperatures and sea levels are forecast

around Hawaii through summer 2020
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