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- The NOAA’s organization and mission
- Climate: Past, present, and future?

- Impacts on human health
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Ten Indicators of a Warming World

. 1 - Air Temperature Near Surface (Troposphere)

Water Vapor

Glaciers and Ice Sheets

\ Temperature Over Oceans i
,U

Sea Surface Temperature \ / J e
A\ A

t Temperature Over Land

Ocean Heat Content




Is the climate changing ? -Observed Trends
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)% Greenhouse
g

Sunlight passes through the atmosphere and
wamms the Earth's surface. This heat
is radiated back toward space.

Most of the outgoing heat is absorbed by
greenhouse gas molecules and re-emitted in
all directions, warming the surface of the Earth

and the lower atmosphere.

Emissions of Greenhouse Gases Worldwide
(1990-2010)

g

Gri ouse gas emlssions
(million metric tons of carbon dioxide equivalents)




/ Atmospheric CO, at Mauna Loa Observatory
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Global surface temperature change (°C)
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- Increased variability
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)& Sea surface T andiocean heat content

: e e — - Impacts on ENSO
Sheh o7 P i - Stronger TCs
-  Fewer TCs
- Storm frequency and
Intensity changes

- Reduced arctic sea ice

Change in sea surface temperature (°F):
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In 2015-2017, the Great Barrier Reef experienced its worst bleaching event

on record
Bleaching during the 2015-2016 El Nifio was severe and, for the first time, continued into the non-El
Nifio year of 2017

High ocean temperatures killed roughly

BLEACHED REEF Y 30% of the Great Barrier Reef corals in
iiiﬁﬁ.??&:Zai%éif,?,“éiif”‘ai;iéiﬂi' E'ii%“&%f?feiﬁa”lém 2016 alone
.%/ o e .
.’X ~ 5" “the interval between recurrent bouts o
. coral bleaching is too short for a full
N tﬁ?(ejffi?m' recovery...tropical sea surface
Ce temperatures are warmer now during
) ¢z current La Nifia conditions than they
B ¢75-10 were during El Nifio events three
AUSTRALIA . \ decades ago....... coral bleaching is
Tounsile® e occurring more frequently in all El Nifio
h ’ h Southern Oscillation phases, increasing
T the likelihood of annual bleaching in the

coming decades.” (Hughes et al., 2018,
¢ uue  Science)




Past and Projected Changes in Global Sea Level Rise
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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);

(seaice is shrinking but that doesn’t add to sea level rise)
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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!
etiaroa, highest point above sea level: 6 fee




Combined with sea level rise, storm waves will

increase the frequency of over-wash events

RESEARCH ARTICLE OCEANOGRAPHY

Most atolls will be uninhabitable by the mid-21st
century because of sea-level rise exacerbating wave-
driven flooding

Curt D. Storlazzi'”", Stephen B. Gingerich?, Ap van Dongeren®, Olivia M. Cheriton', Peter W. Swarzenski®, Ellen Quataert®, Cl...

+ See all authors and affiliations

Science Advances 25 Apr 2018:
Vol 4, no. 4, eaapd741
DOl 10,1126/ sciadv.aap97 41

O =Atoll [B = Present groundwater
[l = Present sea level = Future groundwater

E] = Future elevated sea level D = Salinized groundwater due to overwash
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ol 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.
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Injuries, fatalities,
mental health impacts
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Figure 15.  Conceptual model summarizing the pathways between climate change and NCDs
(dotted arrows represent hypothetical links)

Lack of physical activity Dlabetes circulatory diseases, other NCDs
A /
Probable detrimental
impacts of climate Obesity
change, including higher Increased consumption

temperatures, altered of high-calorie,
rainfall patterns, sea-level energy dense foods
rise, storms, etc.
< Dependence on
imported foods
:-:-1! .
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} Compromised food security -

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

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



Ssummary

* 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.



I'm sure glad the
hole isn’tin ourend. ..

We're all in
this together
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