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Climate change can reach crisis levels in few 

decades, affecting rich and poor ; young and old. 

ÅPlenty of scalable solutionsare available

ÅWe have a decade to implement these solutions

ÅEnormous investments are needed to accelerate the 

implementation



NASAôsEarth RadiationBudgetExperiment

Ramanathan, Barkstormand Harrison, 1989

UCSD_ScrippsUAV System

Ramanathan et al, Nature, 2007

Climate Change Science is Data Driven



Atmosphere: A Thin Shell

How much climate pollution is in this thin shell?

Added 2,000,000,000,000 tons of CO2 Since 1750

Carbon Dioxide Blanketing the Earth



15 AUGUST 1980

Prediction

Warming Due To CO2 Should Be Detectable By 

Year 2000

Made a prediction 37 Yrs ago to test the theory



òUnequivocal Warming of the Planet: 

IPCC, 2001 & 2007
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2050s

2030s

3 Tt

Exceeding 2 C

By 2050

Consider CO2

2 Tt

4 Tt

2010

Each trillion tons 

contribute about 1.30F 

(0.70C)  warming



Next 30 Years: My Prediction

15 years:  Exceed threshold for dangerous climate change

35 years:  50% chance for 2C (3.6F) warming

5% Chance for Catastrophic Changes  
(In addition to floods, intense storms, wide spread droughts)

Å3.5 Billion Exposed to Deadly Heat

Å2.4 billion Exposed to Dengue, Chikungunya & 20 Viruses

ÅSevere wide spread droughts

ÅSetting the stage for sea level rise > 7feet (2 meters)

ÅVelocity of Changes will be too fast 

ÅMultiple Tipping Points for Natural Systems



Will you get on this plane if it has a 1 in 

20 chance of falling down?

We are sending our children and grand children

on that plane!!

How do you relate to a 5% probable event?



Extreme Severe  Moderate     Mild

5% Probability: Drought Index for 2080-2099: 
NOAA-Princeton Univ Model Study [ From Cook et al, 2014):



Drought in 2015https14% land area in severe to 

extreme drought; highest since record began in 1950. 
climate.gov/print/816791



The GoldilockôsZone: Shrinking





Fate has put a spirit in 

his behest

Drives him madly on 

without a pause

Whose percipitate

& rash behest

Oôerleaps the joys of 

Earth & Natural 

Laws
From:  Goethe: Faust

Adapted From: McMichael, 2017






