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Mid-point: 8°F

Does NOT meet 
Paris   
Climate Agreement 

No Cuts in CO2
Emissions

Meets cuts in CO2
emissions per Paris 
Climate Agreement.

Moderate Cuts in 
CO2 Emissions

Climate Science Special Report: Fourth National Climate Assessment, Volume I, https://science2017.globalchange.gov
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Recent Experiments Reveal Heat-
Trapping Effects of CO2
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Summer Temperatures Have Shifted
• 1951 – 1980
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Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012 – Updated 20167



• 1983 – 1993

0

0.1

0.2

0.3

0.4

0.5

Deviation from Mean
0 1 2 3 4 5-1-2-3-4-5

Cooler than average
Average
Warmer than average

Baseline (1951 - 1980) mean

Extremely hot

Fr
eq

ue
nc

y 
of

 O
cc

ur
re

nc
e

6

Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012 – Updated 20168
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Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012 – Updated 20169
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• 2005 – 2015

5-2-3-4-5

Cooler than average
Average
Warmer than average

Baseline (1951 - 1980) mean

Extremely hot

Fr
eq

ue
nc

y 
of

 O
cc

ur
re

nc
e

6

Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012 – Updated 2016

The “extreme” 
temperature events 
used to cover 0.1% 
of the Earth. Now 

they cover 14.5%.
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16 of the Hottest 17 Years 
Have occurred since 2001 
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Hawaii

California

Atmospheric River

Source: NASA 1423 April 2018



1523 April 2018



16

Potential Interference with 
Underwater Current from

Cooling Surface Water:

• Shrinking Ice Cap
• Warmer Surface Water

• Freshwater from Greenland23 April 2018
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Temperature Projections
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Public Health:  Dirty Air & Heat 
Waves

Higher temperatures can increase risk of:
– Dehydration 
– Exhaustion
– Heat Stroke
– Night time heat retention in urban areas: heat waves

Increased Smog Risk:
– Affects asthma and other respiratory illnesses

Increased Smoke from Wildfires:
– Promotes short and long term respiratory illnesses

* Low socioeconomic population is most vulnerable 
to all climate change-related public health issues23 April 2018 19https://www.ccair.org/how-scary-is-la-smog/



Extreme Heat Days Pose Health Risks 

20

Estimate Extreme Heat Days May 1 to October 1 (150 days) 

Reference: 98th Percentile of maximum temperature 
from 1961-1990

City 1961-90 
reference 2050 2099

San Francisco 3 39 126

San Jose 3 71 111

Sacramento 3 44 85

San Diego 3 76 129

Los Angeles 3 78 100

23 April 2018



Summer Temperature Shifts
1981-2010 averages to 2089 -2099

Bay Area &
Central Coastal Sierra

San Joaquin 
Valley 
Sacramento

South Coast Arizona

Inland South Warmer than 
Arizona /Texas

1981-2010 2089-2099
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Lawrence Berkeley Laboratories:
• 1000 sqft = 10 Tons of CO2
• Summer Cooling

2323 April 2018



Public Health:  Vector-Borne Diseases

23 April 2018

Warm, moist regions encourage establishment of 
vector-borne diseases including:
• Human Hantavirus
• Dengue Fever
• Lyme Disease
• Yellow Fever
• West Nile Virus
• Zika Virus
• Malaria
• Encephalitis
• Fly-borne Diseases 24



Higher Temperatures can accelerate the spread of water-borne diseases

• Drinking Contaminated Water
• Eating Seafood from contaminated water
• Eating produce irrigated by contaminated water
• Harmful Algae blooms

Water and Food Borne Diseases
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Higher temperatures can accelerate the spread 
of water-borne diseases:

• Drinking contaminated water
• Eating seafood from contaminated water
• Eating produce irrigated by contaminated 

water
• Harmful algae blooms threatens                   

aquatic organisms and food safety

Public Health: Water and Food Borne Diseases 

Photo: T. Archer/NOAA GLERL/Flickr (CC BY-NC 2.0)23 April 2018 26
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California Infrastructure and Climate 
Change

23 April 2018 29https://www.shutterstock.com/video/clip-24441167-stock-footage-aerial-view-of-the-golden-gate-bridge-san-francisco-california-
united-states-traffic-shot-from.html

• Flooding of Coastal Airports
• Degradation of Coastal Landfill
• Upgrades and Relocation of Water Treatment 

Facilities, Trash Dumps, etc.
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San Jose Wins!
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https://www.abqjournal.com/1023630/firefighters-
battle-intense-wildfires-in-utah-california.html

WildfiresHigher temperatures and drier soils 
increases frequency, severity, and extent of 
wildfires
- Destruction to Forests
- Destruction to homes and communities
- Harm to health from reduced air quality

Destabilizes Soil resulting in Mudslides 
during rainy season
Results in ecological succession starting 
from bare ground
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• Record Rainfall
• Increase in brush/grass
• Record Hot Summer
• Dead Trees from 
• Drought/Infestations 
• > Record Wildfires

Inside Climate News: Record Hot Summer, Wet Winter Created Explosive 
3623 April 2018
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Agriculture: What Crops?
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Enhanced Threats
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Desalination Projects
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Crops of the Future?
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Recreational Venues Imperiled
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Disappearing Snow Pack in Winter 
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Less precipitation falls as snow
More snow melts during the winter by falling rain and temperature rise
= Diminishing Water Levels of Largest State Reservoirs

% Loss of 
Snow Water 
Content

% Loss of 
Snow Water 
Content
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California’s Shoreline:
• Beaches reduced or eliminated
• Construction of Sea Walls at Major Coastal Metropolitan Areas?
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Security
• “...climate change is a challenge that requires 

a broader, whole-of-government response. If 
confirmed.”

• Secretary of Defense James Mattis

47

Congress inserted funding for Pentagon Study for 
Identification of Military Bases at Risk

23 April 2018



• Increased Foreign Threats
– Climate Change has  disrupted entire countries
– Famine in Tunisia, Syria, Sudan..

• Adaptation or Replacement of Military Bases 
& Equipment

• Training

Broad Military Response
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Plan for California

thesolutionsproject.org Prof Mark Jacobson 4923 April 2018
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thesolutionsproject.org Prof Mark Jacobson 5223 April 2018



China: Xi Jingping

Shenzhen: 16,000 Electric Buses23 April 2018 53
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Positives

• Renewable Energies 

$ Declining

• Improving Battery 

Technology

• Electrification of 

Transportation

• Many Jurisdictions 

Understand

• Major Countries 

Understand 

Negatives

• Risk Multi-Events

• Difficulties Several 

Centuries

• US Lack of 

Understanding

• Release of 

Naturally 

Sequestered 

Carbon
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For Them and Ourselves
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Secure The Future 2100
What we do, Who we are

Our Goal is to Support Elected Officials and to Inform the Public on 
Climate Issues.

Co-founders:
Stan Farkas, PhD - Retired NASA Project Manager *
Gary Latshaw, PhD - Retired Physics Professor
Phil Russell, PhD - Retired NASA Atmospheric Scientist 
– Point of Contact: Glatshaw@gmail.com

– Please visit our website for more information at: 
https://securethefuture2100.org
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