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Overview

- The NOAA’s organization and mission

- Climate: Past, present, and future?

- Impacts on human health
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National Oceanic and Atmospheric Administration

NOAA’s Mission: Science, 

Service, and Stewardship

To understand and predict 

changes in climate, 

weather, oceans, and 

coasts,

To share that knowledge 

and information with 

others

To conserve and manage 

coastal and marine 

ecosystems and resources

.
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National 
Weather Service 
(NWS)

Oceanic and 
Atmospheric 
Research (OAR)

National 
Environmental 
Satellite Data & 
Information 
Service 
(NESDIS)

National Ocean                  
Service (NOS)

National Marine 
Fisheries 
Service (NMFS)

Office of Marine 
and Aviation 
Operations 
(OMAO)

SCIENCE
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NOAA Line Offices

SERVICE

STEWARDSHIP
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Is this planet warming?



Sea-Surface Temperature

Sea-ice

Sea Level

Glaciers
(Glacier Mass Balance)

Snow Cover
(March-April, 
Northern Hemisphere)

Land Surface Air

Temperature Over Land
Ocean Heat Content

Specific

Humidity
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4 Datasets

2 Datasets

5 Datasets

7 Datasets
3 Datasets

7 Datasets
7 Datasets

5 Datasets

Temperature Over Oceans

7 Datasets

Air Temperature Near Surface 

(Troposphere)

3 Datasets
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Greenhouse  
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Carbon dioxide 

Parameter Currently 2050 2100

Atmospheric CO2 400 ppm 550 ppm 650 ppm

Confidence level H M L
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Global temperature

Parameter Currently 2050 2100

Temperature -------- +1.0°C +2.5°C

http://www.ipcc.ch/reprt/ar5/wg1/

- Increased variability 

(extremes)
- Rainfall

- Droughts

- Heat waves

- Air pollution

- Melting
- Glacial

- Sea ice

- Permafrost

- Snow cover
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Sea surface T and ocean heat content

http://www.ipcc.ch/reprt/ar5/wg1/

- Impacts on ENSO
- Stronger TCs

- Fewer TCs

- Storm frequency and 

intensity changes

- Reduced arctic sea ice

- Distribution of living 

marine resources
- Tunas



In 2015-2017, the Great Barrier Reef experienced its  worst bleaching event 

on record
Bleaching during the 2015-2016 El Niño was severe and, for the first time, continued into the non-El 

Niño year of 2017

High ocean temperatures killed roughly 
30% of the Great Barrier Reef corals in 
2016 alone

“the interval between recurrent bouts of 
coral bleaching is too short for a full 
recovery…tropical sea surface 
temperatures are warmer now during 
current La Niña conditions than they 
were during El Niño events three 
decades ago…….coral bleaching is 
occurring more frequently in all El Niño–
Southern Oscillation phases, increasing 
the likelihood of annual bleaching in the 
coming decades.”  (Hughes et al., 2018, 
Science) 
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Sea level

Parameter Currently 2050 2100

Sea level (MLLW) -------- +0.3 m (~1.1 ft) +1 m (+3.3 ft)

- Salt water intrusion
- Potable water

- Irrigation

- Coastal inundation
- Storm surge

- King tides

- High surf

- Flood inundation
- Tidal

- Tsunami



Two factors can cause sea level to rise:  

1. thermal expansion of warmer ocean water 

2. additional water added to the oceans from melting 
land ice (glaciers and ice sheets);  

(sea ice is shrinking but that doesn’t add to sea level rise)



Changes in sea level observed between 1992 and 2014. Orange/red colors represent 
higher sea levels, while blue colors show where sea levels are lower.



Why are concerned about Greenland and Antarctica!

(Tetiaroa, highest point above sea level:  6 feet)



Combined with sea level rise, storm waves will 
increase the frequency of over-wash events
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Ocean acidification

Parameter Currently 2050 2100

pH 8.0 7.9 7.7

- Reduced Aragonite 

saturation
- Reduced calcifying

- Zooplankton

- Coral reefs

- Crustaceans

- Bivalves

- Ecosystem impacts
- Reduced biodiversity





Precipitation & Drought Patterns are 
Changing

From 1950-2010, islands in east Micronesia are getting 
significantly drier (annual avg. -15%), while those in the west 
have gotten slightly wetter.

Modified and updated from Guard & Lander 





Source: WHO 2015 Human Health and Climate Change in Pacific Islands 

Some of the highest 
incidence and prevalence 
rates of NCDs globally, 
particularly diabetes and 
certain types of cancers

Increasing health impacts 
due to environmental 
vulnerabilities – e.g. 
increased rainfall 
resulting in ideal 
breeding grounds for 
mosquito-borne 
outbreaks; persistent 
drought conditions 
resulting in consumption 
of poor 
quality/contaminated 
water sources



Summary

• Climate extremes, variability and changes are affecting the Pacific Islands and their 
populations through rising temperatures, changing precipitation, and a growing 
number of extreme weather and climate events: droughts, floods, storm surge, and 
sea level rise.

• Pacific Island countries are globally ranked among the most vulnerable to climate.

• Vector and water borne diseases that may be affected by climate, Pacific Islands 
populations experience very high rates of non-communicable diseases, including 
obesity, diabetes, and hypertension

• There is a need to develop a collaborative agenda to build resilient communities and 
health systems in the Pacific Islands that considers the health risks of climate change, 
in the context of limited resources, the inherent isolation of islands, and 
demographic and socioeconomic challenges underscores.  



 

We’re all in 
this together
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Climate


