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Sea Level Rise & Key West

National Weather Service – Florida Keys

1315 White Street, Key West, FL  33040

(305) 295-1316 

http://weather.gov/keywest

Remembering it may be the 

“little” things that mean a lot!

Jon Rizzo

Warning Coordination Meteorologist

WFO Key West
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Topics

◼ Tides & Tidal Anomalies

◼ Impacts from Storm Surge

◼ Climate Change – Rainfall Budget & 

Rates
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Definitions

◼ “Predicted” Tides

- Calculated due to position of the moon and sun

◼ Spring Tide 

- Tides around the time of new or full moon

◼ King Tide
- Non-scientific term for exceptionally high tides

- Often associated with the perigean spring tide, 

when Spring Tide coincides with closest point in 

the moon’s orbit to the earth
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The Moon and Tides
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The Moon and Tides
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Tides:  Baseline for “Predicted”

◼ National Tidal Datum Epoch

- 19-year cycle covering multiple seasons 

and lunar positions

- All datums (MSL, MLLW, MHHW, etc. are 

calculated based on observations during 

the epoch

- Current epoch is 1983-2001

- Mandated to be revised every 25 years

- Best estimate – next revision 2023-2025
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Why Anomalies Occur

Bermuda

Florida Keys

L
Strong 

Northeast
Winds

Water Levels Increase

Storm at Sea

Bermuda

Florida Keys

H
Strong 

Northeast to 
East Winds

Water Levels Increase

Strong High 
Pressure
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Jul-Aug 2019 Anomaly

H

High Pressure further south 

than normal, with a trough of 

low pressure persisting over the 

Southeast

This piles up water on the West Florida Shelf, 

but the Gulf Stream remains “efficient”
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Sep-Oct 2019 Anomaly

H
Combination of alternating 

tropical cyclones and strong 

high pressure

This piles up water on the (North-) West 

Atlantic Shelf – 1 to 1.5 feet above predicted 

values all along the U.S. east coast.
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Tidal Anomaly June 2012

Anomaly near +1.0 foot Jun 20-26
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Tidal Anomaly Jul-Aug 2019

Anomaly approached +1.0 foot the 

beginning of August
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Tidal Anomaly Sep 2019

Anomaly was near +1.0 foot Sep 23-24 

Major Hurricane Humberto passed west of 

Bermuda just 3 to 4 days earlier.



h
tt

p
:/

/w
e

a
th

e
r.

g
o

v
Tidal Anomaly Oct 2019

Anomaly in excess of +1.0 foot 

Oct 1-7, and again Oct 11-18

Jerry, Karen, and Melissa formed between 

periods of strong high pressure over New 

England and the Mid Atlantic.
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Datums

Mean Higher High Water 

(MHHW) is…

0.92 feet above Mean Sea 

Level (MSL)

0.05 feet above NAVD88

NOAA considers exceeding 

MHHW the point at which 

coastal flooding begins
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Datums

Note:  The 1983-2001 Tidal 

Epoch is the current 

operational tidal epoch.

This is why “1992” appears 

in the Sea Level Rise 

Compact – the “midpoint” of 

the current tidal epoch.

Expect the next epoch to be 

calculated and released 

2022-2024.  
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Sea Level Trend (Linear)

Mean Sea Level increase of 9.5 inches per 100 

years
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Interannual Variation
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Interannual Variation (Since 1990)

1-Month Averages can vary around 1 foot

5-Month Averages can vary around ½ foot
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Seasonal Sea Level

February Water Levels are lowest, near 3 inches 

below the mean
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Seasonal Sea Level

October Water Levels average the highest,  about 5 

inches above the mean
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Regional Sea Level Rise Scenario

Illustration Purposes Only

Range of sea level rise for consideration is 

the NOAA “Intermediate” to “Intermediate 

High” scenarios in blue shading
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Regional Sea Level Rise Scenario

2019 Update
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NOAA Coast Sea Lever Rise Viewer
https://coast.noaa.gov/digitalcoast/tools/slr.html

MHHW Scenario Current Epoch

https://coast.noaa.gov/digitalcoast/tools/slr.html
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NOAA Coast Sea Lever Rise Viewer
https://coast.noaa.gov/digitalcoast/tools/slr.html

1 foot above MHHW Scenario

a.k.a. “Intermediate 2040”

https://coast.noaa.gov/digitalcoast/tools/slr.html
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NOAA Coast Sea Lever Rise Viewer
https://coast.noaa.gov/digitalcoast/tools/slr.html

2 feet above MHHW Scenario

“Intermediate cerca 2065”

“Intermediate High cerca 2050”

https://coast.noaa.gov/digitalcoast/tools/slr.html
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NOAA Coast Sea Lever Rise Viewer
https://coast.noaa.gov/digitalcoast/tools/slr.html

3 feet above MHHW Scenario

“Intermediate cerca 2085”

“Intermediate High cerca 2065”

https://coast.noaa.gov/digitalcoast/tools/slr.html
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Storm Surge Prediction

Hurricanes passing within 50 nm

Cat 1 or greater:  7 to 8 years

Cat 3 or greater:  17 to 19 years
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Know Your Datums

◼ NAVD88 – new standard

◆Used in all new storm surge 

modeling

◼ Mean Sea Level

◆Generally 0.9 feet lower than 

NAVD88

◼ NGVD27 – your flood certificate

◆1.3 to 1.4 feet lower than NAVD88 

from KW to OR
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Know Your Datums
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Know Your Datums

◼ Mean Higher High Water (MHHW)

◆NOAA refers to as a ”coastal flood” 

state when exceeded.  

Our highest King Tides this year  

reached 1.5 MHHW

Source:  NOAA Digital Coast

https://coast.noaa.gov/digitalcoast/tools/slr.html

https://coast.noaa.gov/digitalcoast/tools/slr.html
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Tropical Storm Storm Surge MOM
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Category 1 Storm Surge MOM
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Category 2 Storm Surge MOM
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Category 3 Storm Surge MOM
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“Normals” – 1981-2010
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“Averages” – Running 1989-2018

Month 1981-2010 

MAX T

1989-2018 

MAX T

1981-2010 

MIN T

1989-2018 

MIN T

1981-2010 

Rainfall

1989-2018 

Rainfall

Jan 74 75 64 65 2.04 2.14

Feb 76 77 66 66 1.49 1.57

Mar 78 79 68 68.4 2.05 1.92

Apr 81 82 72 72 2.05 2.23

May 85 85 76 76 3.00 3.28

Jun 88 88 79 79 4.11 4.05

Jul 89 90 80 80 3.55 3.74

Aug 89 90 80 80 5.38 5.34

Sep 88 88 79 79 6.71 6.69

Oct 85 85 76 76 4.93 5.10

Nov 80 81 72 72 2.30 2.07

Dec 76 77 67 68 2.22 2.22
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Annual Rainfall

◼ 1981-2010 Normal:  39.73”

◼ 1989-2018 (Raw Average):  40.35”

◼ Trend:  Up about 0.6 inches
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Key West Airport – Climate Station
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Key West Airport – Climate Station
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Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/
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Key West Airport – Climate Station
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Sea Level Rise & Key West

National Weather Service – Florida Keys

1315 White Street, Key West, FL  33040

(305) 295-1316 

http://weather.gov/keywest

Remembering it may be the “little” 

things that mean a lot!

Jon Rizzo

Warning Coordination Meteorologist

WFO Key West


