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Increasing 
population

Colder stratosphere with 
decreasing amount of 
protective ozone (total column 
ozone, temperature profile)

Globally warmer troposphere 
(temperature parameters)

Deforestation and desertification
(NDVI/greenness)

Decreased capability of land 
vegetation as carbon reservoir 

Greater probability of drought 

CERTAINTIES ABOUT RISING GREENHOUSE GASES AND THEIR GLOBAL 
IMPACTS 

Increasing 
acidification 
of oceans

Threats to 
ocean food 
chains 

Rising sea level

Absorption 
of CO2 into 
the oceans 
from the air

Polluted runoff 
(euphotic depth)

Freshwater 
pollutants, 
(carbon based 
or other)

Excessive 
nutrients 
from runoff

Bigger 
fires

Increased 
phytoplankton and 
eutrophication 
(euphotic depth, 
chlorophyl
concentration)

Melting of glaciers
(NDVI/
greenness, net 
shortwave)

Increasing greenhouse gases in 
atmosphere: CO2, methane, and 
tropospheric ozone (CO2 fraction, net 
longwave radiation, total column ozone)



Increasing 
population

Globally warmer 
troposphere/Cooler stratosphere 
(temperature parameters)

Minor 
offsetting of 
some local  
sea level 
rising

Decreased capability of land 
vegetation as carbon reservoir 

Greater probability of drought 

Increased particulate matter from 
certain air pollutants (Aerosol 
Optical Depth, Deep Blue AOD)

Cooling of the 
troposphere

Local geologic activity 
raising the land

MITIGATORS OF GLOBAL WARMING

Threats to 
ocean food 
chains 

Rising sea level

Absorption 
of CO2 into 
the oceans 
from the air

Polluted runoff 
(euphotic depth)

Freshwater 
pollutants, 
(carbon based 
or other)

Excessive 
nutrients 
from runoff

Bigger 
fires

Increased 
phytoplankton and 
eutrophication 
(euphotic depth, 
chlorophyl
concentration)

Increasing 
acidification 
of oceans

Melting of glaciers
(NDVI/
greenness, net 
shortwave)

Deforestation and desertification
(NDVI/greenness)

Increasing greenhouse gases in 
atmosphere: CO2, methane, and 
tropospheric ozone (CO2 fraction, net 
longwave radiation, total column ozone)

Colder stratosphere with 
decreasing amount of 
protective ozone (total column 
ozone, temperature profile)



Increasing 
population

Melting of glaciers
(NDVI/
greenness, net 
shortwave)

Minor 
offsetting of 
some local  
sea level 
rising

Decreased capability of land 
vegetation as carbon reservoir 

Greater probability of drought 

Increased particulate matter from 
certain air pollutants (Aerosol 
Optical Depth, Deep Blue AOD)

Cooling of the 
troposphere

Local geologic activity 
raising the land

Warming of sea surface 
temperatures (SST)

More extreme regional weather (more and/or 
bigger droughts, more and/or bigger storm 
events) (cloudiness precipitation, snow, and 
relative humidity parameters)

UNCERTAINTIES DUE TO REGIONAL PHENOMENA

Possibility of warming 
of deep ocean currents 
(would take many years 
to occur)

Threats to 
ocean food 
chains 

Rising sea level

Less phytoplankton (and less carbon absorption 
by them because warmer deep currents would 
bring fewer of their nutrients to the surface 
(euphotic depth, chlorophyl concentration)

Absorption 
of CO2 into 
the oceans 
from the air

Polluted runoff 
(euphotic depth)

Freshwater 
pollutants, 
(carbon based 
or other)

Excessive 
nutrients 
from runoff

Increased 
phytoplankton and 
eutrophication 
(euphotic depth, 
chlorophyl
concentration)

Globally warmer troposphere/Cooler 
stratosphere (temperature 
parameters)

Bigger 
fires

Increasing 
acidification 
of oceans

Less 
snow
(snow 
data)

Deforestation and desertification
(NDVI/greenness)

Increasing greenhouse gases in atmosphere: 
CO2, methane, and tropospheric ozone (CO2 
fraction, net longwave radiation, total 
column ozone)

Colder stratosphere 
with decreasing amount 
of protective ozone 
(total column ozone)

Colder stratosphere with 
decreasing amount of protective 
ozone (total column ozone, 
temperature profile)



Uncertainty Factors
• Uncertain impacts of global wind/sea 

surface temperature oscillations on region-
by-region weather events and short-term 
(multi-year) climate variability

• Uncertain impacts of atmospheric warming 
on sea surface temperatures

• Uncertain impacts of warming of sea 
surface temperatures on deep ocean 
currents


