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Climate	change	and	global	change

Climate	change	refers	to	changes	to	climatic	factors	at	a	global	
scale	(e.g.,	increasing	SST,	but	also	sea	level	rise,	ice	melting,	and	
atmospheric	phenomena)

Global	warming	is	the	increasing	warming	temperature	at	global	
scale	in	the	last	century,	mostly	due	to	fossil	fuel	use,	referring	to	the	
baseline	of	1950-1980	(Goddard	Institute	for	Space	Studies	–NASA)

Global	change	refers	to	all	changes	that	are	occurring	as	a	
consequence	human	activities,	including	climate	modifications,	
biodiversity	loss,	alterations	of	the	natural	environments	and	so	on…



Paleoclimate
We	are	in	a	Glacial	Era	started	
40	millions	years	ago.	Within	a	
glacial	era,	glacial	and	
interglacial	periods	alternate.	
The	last	glacial	period	started	
more	than	100k	years	ago	and	
finished	about	10k	years	ago.
Now we are in a interglacial 
period. However, we are 
less than 1 degree cooler 
than warmer peak in past 
interglacial periods.
(Hansen and Sato, 2011)



Specific	heat

Specific	heat:	the	amount	of	heat	necessary	to	raise	
the	temperature	per	unit	mass	by	1	degree	kelvin	
Air 0.25 Kcal/kg °C
Rock (average) 0.20 Kcal/kg °C
Seawater 0.95 Kcal/kg °C



More than 90% of energy
imbalance of the planet
is stored in the ocean,
increasing ocean heat
content (OHC), while the
residual heat is manifest
in melting of both land
and sea ice, and in
warming of the
atmosphere and land
surface. OHC is
increasing due to
greenhouse gases.

Earth	Energy	Imbalance



Increasing storm intensity and
frequency

Increasing	energy	in	weather	phenomena	



Representative Concentration
Pathway (RCP) has been defined by
IPCC, as carbon dioxide atmospheric
concentration, to depict climate
scerario by IPCC.
Numbers (2.6, 4.5, 6.0, 8.5 are
radiative forcing levels, delta
between radiation adsorbed and
dispersed back to space, in W/m2).

RCP2.6 carbon dioxide emission
peak is now and then decline
RCP4.5 peak in 2040
RC6.0 peak in 2080
RCP8.5 continue to increase until
the end of century

Sea level rise (m)

Sea	level	rise



Greenhouse	effect

CO2 N2O	CH4 H2O	CFC



El	Nino
Atmospheric-oceanic coupled process El Nino - Southern Oscillation (ENSO)

Strong Trade winds
WC Pacific high pressure, precipitations, warm waters
EC Pacific low pressure, cold waters (upwelling)

Cycles of few years, during winter (December-January)
Reduction in strength of Trade winds and inversion (El Nino)



Methane	in	the	subpolar	regions



Carbon	dioxide	emissions

0.13 °C per	
decade	over	the	
last	100	years

Increase	in	CO2
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Increasing	SST,	causing	
thermal	anomalies,	
melting	polar	ice,	and	
altering	oceanic	currents

Thermal	anomalies	and	melting	ice



Mass	mortality	of	
marine	species	of	key	
ecological	role

Mass	mortalities



Oceans absorb about one third of
atmospheric CO2. So, increasing level of
carbon dioxide in the air results in increasing
levels in sea water. This lead to increase in
carbonic acid, and H+ ions that decrease
ocean pH, which is generally slightly basic.

Acidification



Many marine organisms, from phytoplankton to
fish, are sensitive to changes in carbonate
chemistry, and their responses to the predicted
changes could lead to profound ecological shifts in
marine ecosystems.

Effects



Habitat destruction for seals and bears with
consequent loss of feeding grounds and refuge.
Plankton can be affected with bottom-up cascading
effects. Shift in composition of plankton producers
could reduce energy transfer through trophic webs,
leading to the decline of apical species populations.

Food	webs



Species	invasions	and	poleward	shift	in	distribution

Invasions



Increase	in	strength	and	frequency	
of	hurricanes,	coastal	flooding

Storming



Decline	of	of	fish	and	invertebrate	living	
resources,	reduction	of	seafood	provision	and	
ensuing	socio-economic	collapses

Impact	on	fisheries



Plotosus	lineatus

Siganus	luridus
Rhopilema	nomadica

Lagocephalus	sceleratus

Ostreopsis	ovata

Pterois	miles

Increasing	risk	for	human	health	due	to	the	
introduction	of	toxic	or	harmful	species

Harmful	species

2014


