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Ocean acidification, rates, modeling/future, IPCC

1. A little more on ocean acidification
2. Rates of change
3. Models
4. Future projections and feedbacks:
5. IPCC Fifth Assessment report (AR5): http://www.ipcc.ch/report/ar5/



Ocean acidification

•W ebpagepostM onday O ctober,2015 (andfb)

•L et’sstartw ithavideo:https://youtu.be/W 1T Z8g8JYVU from
http://w w w.skepticalscience.com /ocean-acidification-global-
w arm ing.htm



http://w w w.pm el.noaa.gov/co2/story/O cean+Carbon+U ptake





VIDEO HIGHLIGHTS: Ocean
acidification
oAdding CO2 adds H+ ions making water

more acidic (lowers pH)

oThis in turn reduces CO3
-2 ions

o reducing CO3
-2 makes it more difficult

for organisms to make their shell –

especially aragonitic ones
http://w w w.skepticalscience.com /ocean-acidification-global-w arm ing.htm



Continued

oTakes hundreds of years to equilibrate

from weathering – or buffering from the

deep sea carbonates as we saw in the

PETM

o0.1 decrease in pH = 26% CO3
-2 ions

o reducing CO3
-2 makes it more difficult

for organisms to make their shell –

especially aragonitic ones



http://w w w.skepticalscience.com /ocean-acidification-global-w arm ing.htm



Pteropods

http://ocean.si.edu/ocean-acidification?gclid=Cj0KEQ jw -
b2w BR DcrKerw e-S 5c4BEiQ ABprW -CHiU m 54_8lcDb8ns9yN _W -
5pYHfqqS f7Q U b6M FohssaAm CM 8P 8HAQ



pH through time
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Rates of Change



50 million years ago (50 MYA) Earth was ice-free.

Atmospheric CO2 amount was of the order of 1000 ppm 50 MYA.

Atmospheric CO2 imbalance due to plate tectonics ~ 10-4 ppm per year.

What are the rates of change seen here?



Unprecedented rates of change



R. Norris et al.,
Science, 2013

Past and present; future estimates



History of oceans for last 65 m.y.
W e know a greatd ealabou tpas tC O 2 , temp. , etc .

Now

65 m.y.

R. Norris et al., Science, 2013



History of oceans for last
65 m.y. and 100,000 year
projections into the future

Using the past to model
the future

R. Norris et al., Science, 2013

… andaS EGW AY toM odeling



But first – terminology you’ll see being used
regarding misrepresentation



Models – 2 videos

P rinciplesthatm odelsarebuilton– view today

https://w w w.youtube.com /w atch?v=m YU 2uaw YP lE&feature=youtu.be

From theexperts:Clim atem odels– leavingitforyou toview atyourleisure:

https://w w w.youtube.com /w atch?v=P Zo1T Ypsy2U &feature=youtu.be

N O AA’sS cienceO naS phere(S O S )
http://sos.noaa.gov/W hat_is_S O S /index.htm l;usedatDM N S w hereI’ve
beenco-developingaclim atechangeplaylist,soontobereleased.Inthe
m eantim eseehttp://spaceodyssey.dm ns.org/exhibitsprogram s/interactives-
exhibits/sos.aspx



http://w w w.skepticalscience.com /denial101x-videos-
and-references.htm l

Full list of Videos from Skeptical Science





•Drivers, aka forcings (causes)
1: THE CLIMATE IS WARMING



Intergovernmental Panel on Climate Change
IPCC

•http://w w w.ipcc.ch/report/ar5/-threew orkinggroups:
1. W G I:P hysicalS cienceBasis– w hatw e’vebeendealingw iththusfar

• Especially headlinesforpolicy m akersandchapters5 (paleoclim ate),6(Carbon)and9
(m odels)thatcanbefoundathttp://denverclim atestudygroup.com /?page_id=63

2. W G II:Im pacts,AdaptationsandVulnerability;P artA:GlobalandS ectoral
Aspects

3. W G III:M itigationofClim atechange– incom ingw eeks

•S ynthesisreport– m y otherP ow erP ointbasedon
http://w w w.ipcc.ch/report/ar5/syr/



•O R :Joint U.S. National Academy of Science and Royal Society 20-point
summary: 20-point Climate-Change Summary (pdf) – summarized in
the following 3 slides

JointU .S .N ationalAcademyofS cienceand
R oyalS ociety20-pointsum m ary:



20
Q/As
to follow this
slide

JointU .S .N ationalAcademyofS cienceand
R oyalS ociety20-pointsum m ary:







•FO R AN S W ER S S EEM Y O T HER P ow erP oint

JointU .S .N ationalAcademyofS cienceand
R oyalS ociety20-pointsum m ary:



JointU .S .N ationalAcademyofS cienceand
R oyalS ociety20-pointsum m ary:

•O R :Joint U.S. National Academy of Science and Royal Society 20-point
summary: 20-point Climate-Change Summary (pdf) – summarized in
the following 3 slides



• Ifwe are s o c onc erned abou tleavinga national
d ebtto ou rc hild ren and grand c hild ren, and B TW
we s hou ld be, s hou ld n’ twe pu tthe c os ts of
c limate c hange as partofthateq u ation?

• Forthos e thatd on’ tac c eptc limate c hange
maybe itwou ld be a good thingto limitC O 2 into
the atmos phere anyway, es pec ially atthe rates
we are pu ttingitinto the atmos phere –B EC A US E
O F O C EA N A C ID IFIC A TIO N is s u es and the law
ofu nintend ed c ons eq u enc es !



A Climate knowledge quiz:

•http://w w w.csm onitor.com /Environm ent/2014/0827/
Clim ate-change-Is-your-opinion-inform ed-by-science-
T ake-our-quiz/Gas


